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NOVEL PROTEIN PHOSPHATASE MOLECULES AND USES THEREFOR 

Related Applications 

This application claims priority to U.S. Patent Application Nos.: 09/164,193 
5 09/163,833 both filed on September 30, 1998, incorporated herein in their entirety by 
this reference. 



Background of the Invention 

Phosphate tightly associated with protein has been known since the late 
10 nineteenth century. Since then, a variety of covalent linkages of phosphate to proteins 
have been found. The most common involve esterification of phosphate to serine and 
threonine, with smaller amounts being covalently linked to lysine, arginine, histidine, 
aspartic acid, glutamic acid, and cysteine. The occurrence of phosphorylated proteins 
implies the existence of one or more protein kinases capable of phosphorylating amino 
1 5 acid residues on proteins, and also of protein phosphatases capable of hydrolyzing 
phosphorylated amino acid residues on proteins. 

Protein kinases play critical roles in the regulation of biochemical and 
morphological changes associated with cellular growth and division (D'Urso, G. et al. 
(1990) Science 250: 786-791 ; Birchmeier. C. et al. (1993) Bioessays 15: 185-189). 
20 They serve as growth factor receptors and signal transducers and have been implicated 
in cellular transformation and malignancy (Hunter, 7 . et al. (1992) Cell 70: 375-387; 
Posada, J. et al. (1992) Mol Biol. Cell 3: 583-592; Hunter, T. et al. (1994) Cell 79: 573- 
582). For example, protein kinases have been shown to participate in the transmission 
of signals from growth-factor receptors (Sturgill, T. W. et al. (1988 ) Nature 344: 715- 
25 718; Gomez, N. et al. (1991) Nature 353: 170-173), control of entry of cells into mitosis 
(Nurse, P. (1990) Nature 344: 503-508; Mailer, J. L. (1991) Curr. Opin. Cell Biol. 3: 
269-275) and regulation of actin bundling (Husain-Chishti, A. et al. (1988) Nature 334: 
718-721). 

The overall level, in cells, of protein tyrosine phosphorylation, as well as the 
30 phosphorylated state of any given protein, arises from the balance of Protein Tyrosine 
Kinase (PTK) and Protein Tyrosine Phosphatase (PTPase) activities. Thus PTPases 
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have been proposed as key regulatory elements of cell growth control (Hunter, 1989, 
Cell 58:1013-1016). 

PTKs were discovered and characterized more than one decade earlier than 
PTPases and in the last few years a large number of studies has led to the identification 
5 of many new PTPases and some of them have been accurately characterized. In 

addition, findings on the biological role of some PTPases in cells have recently been 
reported (Pondaven, 1991, Adv Prot Phosphatases 6:35-57). Current work suggests that 
PTKs and PTPases are equally important in many biological processes ranging from cell 
growth control to cell differentiation and development. In particular, the oncogenic 

10 potential of PTKs and the ability of PTPases to counteract PTK oncogenic activation by 
antiproliferative action suggests that the genes coding for PTPases, in many instances, 
may be considered tumor-suppressing genes or even anti-oncogenes. 

The existence of PTPases was first predicted to explain the rapid loss of 
phosphorylation of in vitro phosphorylated membrane proteins (Carpenter et al., 1979, J 

15 Biol Chem 254:4884-4891). The main PTPase in human placenta (PTP1B) was purified 
to homogeneity and sequenced (Tonks et ah. 1988, J Biol Chem 263:6722-2730; 
Charbonneau et al., 1989, PNAS USA 86:5252-5256). Sequence homology between the 
catalytic domain of PTP1B and the leukocyte common antigen (LCA, or CD45) was 
demonstrated, indicating that PTPases can be considered a family of structurally related 

20 molecules. 

The effects of many growth factors such as NGF, BDNF, NT3, FGF, insulin and 
IGF1 are known to be mediated by high-affinity receptors with tyrosine kinases activity 
(Fantl et al. Annu. Rev. Biochem., 62 (1993 ) 453-481; Schlessinger and Ulrich Neuron, 
9 (1992) 383-391; Ullrich and Schlessinger Cell, 61 (1990) 203-212). Expression of 

25 several tyrosine phosphatase genes has been detected in the brain (Jones et al. J. Biol 
Chem., 264 (1989) 7747-7753), including RPTPa ( Kaplan et al. Proc. Natl Acad. Sci. 
USA. 87 91990) 7000-7004; Sap et al Proc. Natl Acad. Sci. USA, 87 (1990) 6112- 
61 16), RNPTPX(Guan et al. Proc Natl Acad. Sci. USA, 87 (19910) 1501-1505), STEP 
(Lombroso et al. Proc. Natl Acad. Sci. USA. 88 (1991) 7242-7246), SH-PTP2 

30 (Freeman et al Proc. Natl Acad. Sci. USA, 89 (1992) 1 1239-1 1243), MPTPh (Mizuno 
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e/ al. Mol. Cell. Biol. 13 (1993) 5513-5523), DPTP99A and D/>77>/0D (Yang et al. 

Cell. 67 (1991)661-673). 

Intraventricular administration of either NGF, BDNF. insulin or 1GF1 prevents 
delayed neuronal death in the CA1 subfield of the hippocampus (Beck et al. J. Cereb 
5 Blood Flow Melab.. 14 (1994) (,89-692; Shigeno el al. J. Neurosci., 1 1 (1991) 2914- 
2919: Zhu and Auer ./. Cereb. Blood Flow Metab.. 14 (1994) 237-242). 

Tyrosine kinase inhibitors block the tyrosine phosphorylation of MAP kinase 
(Blenis Proc. Nad. Acad. Sci. USA. 90 (1993) 5889-5892; Pelech and Sanghera 
Science, 257 (1992) 1335-1356) and prevent delayed neuronal death after forcbrain 
1 0 ischemia ( Kindy J. Cereb. Blood Flow Melab. 13 (1 993) 372-377). During reperfusion 
after ischemia, tyrosine phosphorylation of proteins increases in the hippocampus but 
some proteins in the hippocampus are dephosphorylated (Campos-Gonzalez ./. 
Neurochem., 59 (1992) 1955-1958; Hu and Wieloch J. Neurochem, 62 (1994) 1357- 
1367; Takano et al. J. Cereb. Blood Flow Metab.. 15 (1995) 33-41 ). These 
1 5 observations suggest that tyrosine phosphorylation plays an important role in the 
delayed neuronal death which occurs as a result of ischemia-repcrfusion injury. 

A number of PTPases. in addition to the hydrolytic activity on phosphotyrosine, 
show some phosphoserine/phosphothreonine phosphatase activity. These enzymes, 
mostly localized in the nucleus and referred to as dual-specificity PTPases (dsPTPases), 
20 are emerging as a subclass of PTPases acting as important regulators of cell cycle 

control and mitogenic signal transduction possibly by controlling the activity of signal 
transduction proteins like ERK. In fact, they appear responsible for in vivo nuclear 
dephosphorylation and inactivation of nuclear dephosphorylation and inactivation of 
MAP kinases (Alessi et al. 1995, Curr Biol 5:195-283). These enzymes exhibit 
25 sequence identity to the vaccinia H- 1 gene product, the first identified dsPTPasc (Guan 
et al, 1991 , Nature 350:359-362). Several dsPTPases differing from each other in 
length have been identified. These enzymes and the other PTPase subclasses share an 
active site sequence motif showing only a limited sequence homology beyond this 
region. 

30 Given the importance of such protein tyrosine phosphatases in the regulation of 

the cell cycle, there exists a need to identify novel protein tyrosine phosphatases which 
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function as modulators in the cell cycle such as the suppression of proliferation and 
whose aberrant function can result in disorders arising from improper cell cycle 
regulation such as cancer. 

5 Summary of the Invention 

The present invention is based, at least in part, on the discovery of novel nucleic 
acid molecules and proteins encoded by such nucleic acid molecules, referred herein as 
"Cardiovascular System Associated Protein Tyrosine Phosphatase" ("CSAPTP" ) 
proteins. The CSAPTP nucleic acid and protein molecules of the present invention are 
10 useful as modulating agents in regulating a variety of cellular processes, e.g., cardiac 
cellular processes. Accordingly, in one aspect, this invention provides isolated nucleic 
acid molecules encoding CSAPTP proteins or biologically active portions thereof, as 
well as nucleic acid fragments suitable as primers or hybridization probes for the 
detection of CSAPTP-encoding nucleic acids. 
15 In one embodiment, a CSAPTP nucleic acid molecule of the invention is at least 

35%. 38%, 39%, 40%, 45%, 50%. 55%, 60%, 65%, 70%, 75%, 80%, 85%. 90%. 95%. 
98%. 99% or more homologous to a nucleotide sequence (e.g.. to the entire length of the 
nucleotide sequence) including SEQ ID NO: 1 . SEQ ID NO:3, or a complement thereof. 
In another embodiment, a CSAPTP nucleic acid molecule is at least 40%, 45%, 50%. 
20 55%, 60%, 65%, 70%, 75%, 80%, 85%. 90S o, 95%, 98%, 99% or more homologous to a 
nucleotide sequence including SEQ ID NO:4, SEQ ID NO:6, or a complement thereof. 
In yet another embodiment, a CSAPTP nucleic acid molecule is at least 40%, 45%, 50%, 
55%, 60%, 65%, 70%, 75%, 80%. 85%, 90%, 95%, 98%, 99% or more homologous to a 
nucleotide sequence including SEQ ID NO:7. SEQ ID NO:9, or a complement thereof. 
25 In a further embodiment, a CSAPTP nucleic acid molecule is at least 40%. 45%. 50%. 
55%, 60%, 65%, 70%, 75%. 80%, 85%, 90%, 95%, 98%. 99% or more homologous to a 
nucleotide sequence including SEQ ID NO: 10. SEQ ID NO:12, or a complement 
thereof. 

In a preferred embodiment, the isolated nucleic acid molecule includes the 
30 nucleotide sequence shown SEQ ID NO: 1 or 3. or a complement thereof. In another 

embodiment, the nucleic acid molecule includes SEQ ID NO:3 and nucleotides 1-248 of 
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SEQ ID NO:l. In another embodiment, the nucleic acid molecule includes SEQ ID 
NO:3 and nucleotides 768-1315 of SEQ ID NO:l. In another preferred embodiment, the 
nucleic acid molecule has the nucleotide sequence shown in SEQ ID NO:l or 3. In 
another preferred embodiment, the nucleic acid molecule comprises a fragment of at 
5 least 994 nucleotides of the nucleotide sequence of SEQ ID NO:l. SEQ ID NO:3, or a 

complement thereof. 

In another preferred embodiment, the isolated nucleic acid molecule includes the 
nucleotide sequence shown SEQ ID NO:4 or 6. or a complement thereof. In another 
embodiment, the nucleic acid molecule includes SEQ ID NO:6 and nucleotides 790- 
10 1016 of SEQ ID NO:4. In another preferred embodiment, the nucleic acid molecule has 
the nucleotide sequence shown in SEQ ID NO:4 or 6. In another preferred embodiment, 
the nucleic acid molecule comprises a fragment of at least 626 nucleotides of the 
nucleotide sequence of SEQ ID NO:4. SEQ ID NO:6, or a complement thereof. 

In another preferred embodiment, the isolated nucleic acid molecule includes the 
1 5 nucleotide sequence shown SEQ ID NO:7 or 9. or a complement thereof. In another 

embodiment, the nucleic acid molecule includes SEQ ID NO:9 and nucleotides 628-814 
of SEQ ID NO:7. In another embodiment, the nucleic acid molecule has the nucleotide 
sequence shown in SEQ ID NO:7 or 9. In another preferred embodiment, the nucleic 
acid molecule comprises a fragment of at least 531 nucleotides of the nucleotide 
20 sequence of SEQ ID NO:7. SEQ ID NO:9, or a complement thereof. 

In another preferred embodiment, the isolated nucleic acid molecule includes the 
nucleotide sequence shown SEQ ID NO:10 or 12. or a complement thereof. In another 
embodiment, the nucleic acid molecule includes SEQ ID NO: 12 and nucleotides 664- 
928 of SEQ ID NO: 1 0. In another preferred embodiment, the nucleic acid molecule has 
?5 the nucleotide sequence shown in SEQ ID NO: 10 or 12. In another preferred 

embodiment, the nucleic acid molecule comprises a fragment of at least 241 nucleotides 
of the nucleotide sequence of SEQ ID NO:10. SEQ ID NO:12. or a complement thereof. 

In another embodiment, a CSAPTP nucleic acid molecule includes a nucleot.de 
sequence encoding a protein having an amino acid sequence sufficiently homologous to 

rccninNO? SF0 1DN0 5 SEQ ID NO:8. or SEQ ID 
30 the amino acid sequence of SEQ ID NO.2. btA<> tu inw.- , oc V 

NO. 1 1 . In a preferred embodiment, a CSAPTP nucleic acid molecule includes a 
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nucleotide sequence encoding a protein having an ammo acid sequence at least 50%, 
55%. 60%, 65%. 70%, 75%. 78%. 79%. 80%. 85%. 90%, 95%, 99% or more 
homologous to an amino acid sequence including SEQ ID NO:2 (e.g.. the entire ammo 
acid sequence of SEQ ID NO:2). In another preferred embodiment, a CSAPTP nucleic 
5 acid molecule includes a nucleotide sequence encoding a protein having an amino acid 
sequence at least 10%, 15%. 20%, 22%, 23%, 25%, 30%, 35%. 40%, 45%, 50%, 55%, 
60%, 65%. 70%. 75%, 80%. 85%, 90%, 95%. 98%, 99% or more homologous to an 
amino acid sequence including SEQ ID NO:5 (e.g., the entire amino acid sequence of 
SEQ ID NO:5 ). In yet another preferred embodiment, a CSAPTP nucleic acid molecule 
1 0 includes a nucleotide sequence encoding a protein having an amino acid sequence at 
least 10%, 15%, 20%. 24%, 25%. 30%. 35%, 40%, 45%, 50%, 55%. 60%, 65%. 70%. 
75%, 80%, 85%, 90%, 95%. 98%. 99% or more homologous to an amino acid sequence 
including SEQ ID NO:8 (e.g.. the entire amino acid sequence of SEQ ID NO:8). In 
another preferred embodiment, a CSAPTP nucleic acid molecule includes a nucleotide 
15 sequence encoding a protein having an amino acid sequence at least 30%. 35%. 40%. 
42%, 45-o, 50%. 55%. 60%. 65%. 70%. 75%. 80%. 85%, 90%. 95%, 98% or more 
homologous to an amino acid sequence including SEQ ID NOT 1 (e.g., the entire amino 

acid sequence of Si:Q ID NO:l 1). 

In another preferred embodiment, an isolated nucleic acid molecule encodes the 
20 amino acid sequence of a human CSAPTP. In yet another preferred embodiment, the 
nucleic acid molecule includes a nucleotide sequence encoding a protein which includes 
the amino acid sequence of SEQ ID NO: 2. SEQ ID NO:5. SEQ ID NO:8. or SEQ ID 
NO:l 1 . In yet another preferred embodiment, the nucleic acid molecule includes a 
nucleotide sequence encoding a protein having the amino acid sequence of SEQ ID NO: 
25 2. SEQ ID NO:5, SEQ ID NO: 8. or SEQ ID NOT 1 . 

Another embodiment of the invention features nucleic acid molecules, preferably 
CSAPTP nucleic acid molecules, which specifically detect CSAPTP nucleic acid 
molecules relative to nucleic acid molecules encoding non-CSAPTP proteins. For 
example, in one embodiment, such a nucleic acid molecule is at least 240. 250. 300. 350. 
30 400, 450. 500, 550, 600, 650. 700. 750. 800. 850. 900. 950. 1 000, 1 050. 1 1 00 
nucleotides in length and hybridizes under stringent conditions to a nucleic acid 
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molecule comprising the nucleotide sequence shown in SEQ ID NO: 1. SEQ ID NO:4, 
SEQ ID NO:7, SEQ ID NO: 10, or a complement thereof. 

In a particularly preferred embodiment, the nucleic acid molecule comprises a 
fragment of at least 994 nucleotides of the nucleotide sequence of SEQ ID NO:l. SEQ 
5 ID NO:3. or a complement thereof. In preferred embodiments, the nucleic acid 

molecules are at least 1 5 (e.g.. contiguous) nucleotides in length and hybridize under 
stringent conditions to nucleotides 1-17 and 1011-1315 of SEQ ID NO: 1. In other 
preferred embodiments, the nucleic acid molecules comprise nucleotides 1-17 and 101 1- 
1315 of SEQ ID NO:l . In other preferred embodiments, the nucleic acid molecules 
1 0 consist of nucleotides 1-17 and 1011-1315 of SEQ IDNO:l. 

In another particularly preferred embodiment, the nucleic acid molecule 
comprises a fragment of at least 626 nucleotides of the nucleotide sequence of SEQ ID 
NO:4, SEQ ID NO:6. or a complement thereof. In preferred embodiments, the nucleic 
acid molecules are at least 1 5 (e.g., contiguous) nucleotides in length and hybridize 
1 S under stringent conditions to nucleotides 1 -342 of SEQ ID NO:4. In preferred 

embodiments, the nucleic acid molecules are at least 15 (e.g.. contiguous) nucleotides in 
length and hybridize under stringent conditions to nucleotides 1002-1016 of SEQ ID 
NO:4. In preferred embodiments, the nucleic acid molecules comprise nucleotides 
1002-1016 of SEQ ID NO:4. In preferred embodiments, the nucleic acid molecules 
20 consist of nucleotides 1002-1016 of SEQ ID NO:4. 

In another particularly preferred embodiment, the nucleic acid molecule 
comprises a fragment of at least 531 nucleotides of the nucleotide sequence of SEQ ID 
NO:7, SEQ ID NO:9, or a complement thereof. In preferred embodiments, the nucleic 
acid molecules are at least 1 5 (e.g.. contiguous) nucleotides in length and hybridize 
25 under stringent conditions to nucleotides 1-103 and 774-814 of SEQ ID NO:7. In 

preferred embodiments, the nucleic acid molecules comprise nucleotides 1-103 and 774 
814 of SEQ ID NO:7. In preferred embodiments, the nucleic acid molecules consist of 
nucleotides 1-103 and 774-814 of SEQ ID NO:7. 

In another particularly preferred embodiment, the nucleic acid molecule 
30 comprises a fragment of at least 24 1 nucleotides of the nucleotide sequence of SEQ ID 
NO: 10. SEQ ID NO: 12, or a complement thereof. In preferred embodiments, the 
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nucleic acid molecules are at least 15 (e.g.. contiguous) nucleotides in length and 
hybridize under stringent conditions to nucleotides 1-471 and 881-928 of SEQ ID 
NO: 10. In other preferred embodiments, the nucleic acid molecules comprise 
nucleotides 1-471 and 881-928 of SEQ ID NO: 1 . In other preferred embodiments, the 
5 nucleic acid molecules consist of nucleotides 1-471 and 881-928 of SEQ ID NO: 1 . 

In other preferred embodiments, the nucleic add molecule encodes a naturally 
occurring allelic variant of a polypeptide which includes the amino acid sequence of 
SEQ ID NO:2, wherein the nucleic acid molecule hybridizes to a nucleic acid molecule 
winch includes SEQ ID NO:l or SEQ ID NO:3 under stringent conditions. In other 
, 0 preferred embodiments, the nuclei acid molecule encodes a naturally occurring allelic 
variant of a polypeptide which includes the amino acid sequence of SEQ ID NO:5. 
wherein the nucleic acid molecule hybridizes to a nucleic acid molecule which inc.udes 
SEQ ID NO:4 or SEQ ID NO:6 under stringent conditions. In other preferred 
embodiments, the nucleic acid molecule encodes a naturally occurring allelic variant of a 
1 5 polvpeptide which includes the amino acid sequence of SEQ ID NO:8. wherein the 
nucleic acid molecule hybridizes to a nucleic acid molecule which includes SEQ ID 
NO-7 or SEQ ID NO:9 under stringent conditions. In other preferred embodiments, the 
nuclcc acid molecule encodes a naturally occurring allelic variant of a polypeptide 
which includes the amino acid sequence of SEQ ID NO:l 1. wherein the nucleic acid 
20 molecule hybridizes to a nuc.eic acid molecule which includes SEQ ID NO: .0 or SEQ 
ID NO: 12 under stringent conditions. 

Another embodiment of the invention provides an isolated nucleic acid molecule 
which is antisense to a CSAPTP nucleic acid molecule, e.g., the coding strand of a 
CSAPTP nucleic acid molecule. 
05 Another aspect of the invention provides a vector comprising a CSAPTP nucleic 

add molecule. In certain embodiments, the vector is a recombinant expression vector. 
In another embodiment, the invention provides a host cell containing a vector of the 
invention. The invention also provides a method for producing a protein, preferably a 
CSAPTP protein, by culturing in a suitable medium, a host cell. e.g.. a mammalian host 
30 cell such as a non-human mammalian cell, of the invention containing a recombinant 
expression vector, such that the protein is produced. 
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Anchor aspect of .Ms invention features isolated or recombinant CSAPTP 
proretns and po.ypcptides. In one embodiment, the isolated prorcin, preferably a 
CSAPTP- 1 protein, includes a, leas, one CSAPTP- 1 unique N-terminal domatn and a, 
leas, one phosphatase aCive domain. In ano.her embodiment, the isolated prorctn. 
5 preferably a CSAPTP-I protein, includes at leas, one CSAPTP-I unique N-,ernn„a, 
domain and a. leas, one phosphatase actve dotnatn and has an amino acid sequence 

00% or more homologous ,o an anr.no aeid sequence including SEQ ID HO* V* 
another embodimen.. .he isolated pro.e.n. preferably a CSAPTP- 1 pro.cin. includes a, 
,0 leas, one CSAPTP-I unique N-,erm,nal domatn and a, leas, one phosphatase acme 
domain and is expressed and/or functions in calls of the cardiovascular system. In an 
even further embodimen,. .he .sola.ed pro.ein. preferably t, CSAPTP-I pro.e.n. utcludes 
a, leas, one CSAPTP-I unique N-termtna, domatn and a, leas, one phospha.ase acuve 
domain and plays a role in stgnaling pathways assocta.ed wi,h cellular growth, e.g. 
, 5 s,gna,ing pathways assoc.a.ed wit,, cell cycle regulation. In ano.her emhodnnent. ,he 
isolated protetn. preferably a CSAPTP-1 prorein. includes a, leas, one CSAPTP-1 
anique N-,erm,na, domatn and a, leas, one phospha.ase ac.ve dontatn and is encoded by 
a nucleic acid molecule havtng a nucleotide sequence which hybridi.es under stringent 
hvbr id,za,ion cond.ttons ,0 a nucleic acid molecule comprising the nucleo.ide sequence 
20 ofSEQIDNO:l or SEQ ID NO:3. 

,„ another embodiment. ,„= isolated pro.ein. preferably a CSAPTP-2 pro.cn. 
includes a, leas, one CSAPTP-2 untque N-rermtna. domatn and a, leas, one phosphatase 
active domain. In ano.her embodimen, the isolated pro.ein. preferably a CSAPTP- 
protein, tncludes at leas, one CSAPTP-2 unique N-termtna, domatn and a, leas, one 
,5 phosphatase active domain and has an amino aeid sequence which is a, leas, , 0 ,1 

85%. 90%. 95%. 99% or more homologous ,o an amino aeid sequence .nelud.ng SEQ 
ID NO 5 In ye. ano.her embodimen,. the isolated prolein, preferably a CSAPFP-2 
protein, tncludes a. leas, one CSAPTP-2 unique N-,ermina. domain and a, leas, one 
30 phosphatase active domatn and is expressed and/or functions in cells of .he 

eardtovaseular svs.em. In an even further embodiment, the .sola.ed pro.ein. pre.erably a 
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CSAPTP-2 protein, includes at least one CSAPTP-2 unique N-terminal domain and at 
least one phosphatase active domain and plays a role in signaling pathways associated 
with cellular growth, e.g., signaling pathways associated with cell cycle regulation. In 
another embodiment, the isolated protein, preferably a CSAPTP-2 protein, includes at 
5 least one CSAPTP-2 unique N-terminal domain and at least one phosphatase active 
domain and is encoded by a nucleic acid molecule having a nucleotide sequence which 
hybridizes under stringent hybridization conditions to a nucleic acid molecule 
comprising the nucleotide sequence of SEQ ID NO:4 or SEQ ID NO:6. 

In yet another embodiment, the isolated protein, preferably a CSAPTP-3 protein, 
1 0 includes at least one CSAPTP-3 unique N-terminal domain and at least one phosphatase 
active domain. In another embodiment, the isolated protein, preferably a CSAPTP-3 
protein, includes at least one CSAPTP-3 unique N-terminal domain and at least one 
phosphatase active domain and has an amino acid sequence which is at least 10%, 1 5%. 
20%. 24%. 25%. 30%, 35%, 40%. 45%, 50%. 55%. 60%, 65%. 70%, 75%, 80%. 85%, 
1 5 90%, 95%, 99% or more homologous to an amino acid sequence including SEQ ID 

NO:8. In yet another embodiment, the isolated protein, preferably a CSAPTP-3 protein, 
includes at least one CSAPTP-3 unique N-terminal domain and at least one phosphatase 
active domain and is expressed and/or functions in cells of the cardiovascular system. In 
an even further embodiment, the isolated protein, preferably a CSAPTP-3 protein. 
20 includes at least one CSAPTP-3 unique N-terminal domain and at least one phosphatase 
active domain and plays a role in signaling pathways associated with cellular growth, 
e.g.. signaling pathways associated with cell cycle regulation. In another embodiment, 
the isolated protein, preferably a CSAPTP-3 protein, includes at least one CSAPTP-3 
unique N-terminal domain and at least one phosphatase active domain and is encoded by 
25 a nucleic acid molecule having a nucleotide sequence which hybridizes under stringent 
hybridization conditions to a nucleic acid molecule comprising the nucleotide sequence 
of SEQ ID NO:7 or SEQ ID NO:9. 

In yet another embodiment, the isolated protein, preferably a CSAPTP-4 protein, 
includes at least one CSAPTP-4 unique N-terminal domain and at least one phosphatase 
30 active domain. In another embodiment, the isolated protein, preferably a CSAPTP-4 
protein, includes at least one CSAPTP-4 unique N-terminal domain and at least one 
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phosphatase active domain and has an amino acid sequence which is at least 30%, 35%, 
40%. 42%. 45%, 50%, 55%, 60%. 65%. 70%. 75%. 80%, 85%, 90%. 95%. 98%. or 
more homologous to an amino acid sequence including SEQ ID NO: 1 1 . In yet another 
embodiment, the isolated protein, preferably a CSAPTP-4 protein, includes at least one 
5 CSAPTP-4 unique N-terminal domain and at least one phosphatase active domain and is 
expressed and/or functions in cells of the cardiovascular system. In an even further 
embodiment, the isolated protein, preferably a CSAPTP-4 protein, includes at least one 
CSAPTP-4 unique N-terminal domain and at least one phosphatase active domain and 
plays a role in signaling pathways associated with cellular growth, e.g.. signaling 
1 0 pathways associated with cell cycle regulation. In another embodiment, the isolated 
protein, preferably a CSAPTP-4 protein, includes at least one CSAPTP-4 unique N- 
terminal domain and at least one phosphatase active domain and is encoded by a nucleic 
acid molecule having a nucleotide sequence which hybridizes under stringent 
hybridization conditions to a nucleic acid molecule comprising the nucleotide sequence 
15 of SEQ ID NO: 10 or SEQ ID NO: 12. 

In another embodiment, the isolated protein, preferably a CSAPTP protein, has 
an amino acid sequence sufficiently homologous to the amino acid sequence of SEQ ID 
NO:2. SEQ ID NO:5, SEQ ID NO:8, or SEQ ID NOT 1 . In a preferred embodiment, the 
protein, preferably a CSAPTP protein, has an amino acid sequence at least 79%, 23%, 
20 24%, 42% or more homologous to an amino acid sequence including SEQ ID NO:2, 

SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NOT 1, respectively (e.g., the entire amino acid 
sequence of SEQ ID NO:2, SEQ ID NO:5. SEQ ID NO:8 or SEQ ID NOT 1). In 
another embodiment, the invention features fragments of the proteins having the amino 
acid sequence of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO:l 1. 
25 wherein the fragment comprises at least 1 5 amino acids (e.g.. contiguous amino acids) of 
the amino acid sequence of SEQ ID NO:2. SEQ ID NO:5. SEQ ID NO:8 or SEQ ID 
NO: 1 1. respectively. In another embodiment, the protein, preferably a CSAPTP protein, 
has the amino acid sequence of SEQ ID NO:2. SEQ ID NO:5. SEQ ID NO:8 or SEQ ID 
NO:ll. 

30 Another embodiment of the invention features an isolated protein, preferably a 

CSAPTP protein, which is encoded by a nucleic acid molecule having a nucleotide 
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sequence at least 40%, 45%, 50%, 55%, 60%. 65%, 70%. 75%, 80%. 85%, 90%, 95%, 
99% or more homologous to a nucleotide sequence (e.g.. to the entire length of the 
nucleotide sequence) including SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4. SEQ ID 
NO:6, SEQ ID NO:7, SEQ ID NO:9. SEQ ID NO: 1 0 or SEQ ID NO: 1 2, respectively, or 
5 a complement thereof. This invention further features an isolated protein, preferably a 
CSAPTP protein, which is encoded by a nucleic acid molecule having a nucleotide 
sequence which hybridizes under stringent hybridization conditions to a nucleic acid 
molecule comprising the nucleotide sequence of SEQ ID NO:l, SEQ ID NO:3. SEQ ID 
NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9. SEQ ID NO: 10 or SEQ ID NO: 12, 
10 or a complement thereof. 

The proteins of the present invention or biologically active portions thereof, can 
be operatively linked to a non-CSAPTP polypeptide (e.g., heterologous amino acid 
sequences) to form fusion proteins. The invention further features antibodies, such as 
monoclonal or polyclonal antibodies, that specifically bind proteins of the invention. 
1 5 preferably CSAPTP proteins. In addition, the CSAPTP proteins or biologically active 
portions thereof can be incorporated into pharmaceutical compositions, which optionally 
include pharmaceutical^ acceptable carriers. 

In another aspect, the present invention provides a method for detecting the 
presence of a CSAPTP nucleic acid molecule, protein or polypeptide in a biological 
20 sample by contacting the biological sample with an agent capable of detecting a 
CSAPTP nucleic acid molecule, protein or polypeptide such that the presence of a 
CSAPTP nucleic acid molecule, protein or polypeptide is detected in the biological 
sample. 

In another aspect, the present invention provides a method for detecting the 
25 presence of CSAPTP activity in a biological sample by contacting the biological sample 
with an agent capable of detecting an indicator of CSAPTP activity such that the 
presence of CSAPTP activity is detected in the biological sample. 

In another aspect, the invention provides a method for modulating CSAPTP 
activity comprising contacting a cell capable of expressing CSAPTP with an agent that 
30 modulates CSAPTP activity such that CSAPTP activity in the cell is modulated. In one 
embodiment, the agent inhibits CSAPTP activity. In another embodiment, the agent 
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stimulates CSAPTP activity. In one embodiment, the agent is an antibody that 
specifically binds to a CSAPTP protein. In another embodiment, the agent modulates 
expression of CSAPTP by modulating transcription of a CSAPTP gene or translation of 
a CSAPTP mRNA. In yet another embodiment, the agent is a nucleic acid molecule 
5 having a nucleotide sequence that is antisense to the coding strand of a CSAPTP mRNA 

or a CSAPTP gene. 

In one embodiment, the methods of the present invention are used to treat a 
subject having a disorder characterized by aberrant CSAPTP protein or nucleic acid 
expression or activity by administering an agent which is a CSAPTP modulator to the 
1 0 subject. In one embodiment, the CSAPTP modulator is a CSAPTP protein. In another 
embodiment the CSAPTP modulator is a CSAPTP nucleic acid molecule. In yet another 
embodiment, the CSAPTP modulator is a peptide, peptidomimetic. or other small 
molecule. In a preferred embodiment, the disorder characterized by aberrant CSAPTP 
protein or nucleic acid expression is an immune disorder, an anti-proliferative disorder, a 
1 5 proliferative disorder, e.g., cancer, for example sporadic cancers e.g., brain, breast and 
prostate; inherited autosomal-dominant cancer, e.g.. Cowden's syndrome; renal and lung 
carcinomas; a metabolic disorder, e.g.. diabetes, for example, impaired 
dephosphorylation of both the insulin receptor and insulin receptor substrate- 1 ; viral 
pathogenesis, e.g., cancer, for example, adenovirus El A-mediated cell proliferation; e.g., 
20 Boubonic Plague, for example, pathogenic Yersinia pest is viral PTPase 

dephosphorylation of host phospho-proteins; a neural disorder; a cardiovascular 
disorder, e.g.. congestive heart failure, or a disorder arising from improper 
dephosphorylation of phosphorylated protein. 

The present invention also provides a diagnostic assay for identifying the 
25 presence or absence of a genetic alteration characterized by at least one of (i) aberrant 
modification or mutation of a gene encoding a CSAPTP protein; (ii) mis-regulation of 
the gene; and (iii) aberrant post-translational modification of a CSAPTP protein, 
wherein a wild-type form of the gene encodes a protein with a CSAPTP activity. 

In another aspect the invention provides a method for identifying a compound 
30 that binds to or modulates the activity of a CSAPTP protein, by providing an indicator 
composition comprising a CSAPTP protein having CSAPTP activity, contacting the 
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indicator composition with a test compound, and determining the effect of the test 
compound on CSAPTP activity in the indicator composition to identify a compound that 
modulates the activity of a CSAPTP protein. 

Other features and advantages of the invention will be apparent from the 
5 following detailed description and claims. 

Brief Description of the Drawings 

Figure 1 depicts the cDNA sequence and predicted amino acid sequence of 
human CSAPTP-1 . The nucleotide sequence corresponds to nucleic acids 1 to 1315 of 
1 0 SEQ ID NO: 1 . The amino acid sequence corresponds to amino acids 1 to 1 73 of SEQ 
ID NO:2. The coding region without the 5 r and 3* untranslated regions of the human 
CSAPTP-1 gene is shown in SEQ ID NO:3. 

Figure 2 depicts the cDNA sequence and predicted amino acid sequence of 
15 human CSAPTP-2. The nucleotide sequence corresponds to nucleic acids 1 to 1016 of 
SEQ ID NO:4. The amino acid sequence corresponds to amino acids 1 to 263 of SEQ 
ID NO:5. The coding region without the 3' untranslated region of the human CSAPTP-2 
gene is shown in SEQ ID NO:6. 

20 Figure 3 depicts the cDNA sequence and predicted amino acid sequence of 

human CSAPTP-3. The nucleotide sequence corresponds to nucleic acids 1 to 814 of 
SEQ ID NO:7. The amino acid sequence corresponds to amino acids 1 to 209 of SEQ 
ID NO:8. The coding region without the 3' untranslated region of the human CSAPTP-3 
gene is shown in SEQ ID NO:9. 

25 

Figure 4 depicts a global alignment between the CSAPTP-1 DNA sequence and 
the human protein tyrosine phosphatase DNA sequence (Accession No. AAB40597). 
This alignment were generated utilizing the ALIGN program with the following 
parameter setting: PAM120, gap penalties: -12/-4 (Myers, E. and Miller, W. (1988) 
30 "Optimal Alignments in Linear Space" CABIOS 4:1 1-17). The results showed a 38.7% 
identity between the two sequences. 
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Figure 5 depicts a global alignment between the CSAPTP-1 protein sequence 
and the human protein tyrosine phosphatase protein sequence (Accession No. 
AAB40597). This alignment were generated utilizing the ALIGN program with the 
following parameter setting: PAM120, gap penalties: -12/-4 (Myers, E. and Miller, W. 
5 (1988) "Optimal Alignments in Linear Space" CABIOS 4:1 1-17). The results showed a 
78.6% identity between the two sequences. 

Figure 6 depicts a global alignment between the CSAPTP-2 protein sequence 
and the human dual specificity phosphatase (SwissProt: P51452) protein sequence. This 
10 alignment were generated utilizing the ALIGN program with the following parameter 
setting: PAM120, gap penalties: -12/-4 (Myers, E. and Miller, W. (1988) "Optimal 
Alignments in Linear Space" CABIOS 4:1 1-17). The results showed a 22.5% identity 
between the two sequences. 

1 5 Figure 7 depicts a global alignment between the CSAPTP-3 protein sequence 

and the SwissProt: Z68315 protein sequence. This alignment were generated utilizing 
the ALIGN program with the following parameter setting: PAM120. gap penalties: -12/- 
4 (Myers, E. and Miller, W. (1988) "Optimal Alignments in Linear Space" CABIOS 
4:1 1 -1 7). The results showed a 24% identity between the two sequences. 

20 

Figure 8 is a list of genes whose expression is altered by the expression of 
CSAPTP-1 in C2C12 cells. 

Figure 9 depicts the cDNA sequence and predicted amino acid sequence of 
25 human CSAPTP-4. The nucleotide sequence corresponds to nucleic acids 1 to 912 of 
SEQ ID NO: 10. The amino acid sequence corresponds to amino acids 1 to 221 of SEQ 
ID NO:l 1 . The coding region without the 5' and 3' untranslated regions of the human 
CSAPTP-4 gene is shown in SEQ ID NO: 12. 
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Figure 10 depicts a global alignment between the human CSAPTP-4 amino acid 
sequence and dual specificity protein phosphatase (SwissProt No: P51452) amino acid 
sequence. This alignment were generated utilizing the ALIGN program with the 
following parameter setting: PAM120, gap penalties: -12/-4 (Myers, E. and Miller, W. 
5 (1988) "Optimal Alignments in Linear Space" CABIOS 4: 1 1-17). The results showed a 
42% identity between the two sequences. 

Detailed Description of the Invention 

1 0 The present invention is based, at least in part, on the discovery of novel 

molecules, referred to herein as "Cardiovascular System Associated Protein Tyrosine 
Phosphatase" or "CSAPTP" nucleic acid and polypeptide molecules, which play a role 
in or function in a variety of cellular processes, e.g., proliferation, differentiation, anti- 
proliferative mechanisms, immune responses, viral replication in a host, viral 

1 5 pathogenicity, neuroprotective responses, insulin responses, and cardiac cellular 
processes. In one embodiment, the CSAPTP molecules of the present invention 
modulate the activity of one or more proteins involved in a cellular proliferative and/or 
differentiative disorder, e.g., cancer. In another embodiment, the CSAPTP molecules of 
the present invention modulate the activity of one or more proteins involved in an 

20 immune cell disorder. In another embodiment, the CSAPTP molecules of the present 
invention modulate the activity of one or more proteins involved in viral replication 
and/or viral pathogenesis in a host. In another embodiment, the CSAPTP molecules of 
the present invention modulate the activity of one or more proteins involved in a 
neuroprotective response, e.g., neuronal response to ischemic injury. In another 

25 embodiment, the CSAPTP molecules of the present invention modulate the activity of 
one or more proteins involved in a metabolic disorder, e.g., diabetes. In one 
embodiment, the CSAPTP molecules of the present invention modulate the activity of 
one or more proteins involved in a cardiovascular disorder, e.g., congestive heart failure. 
In another embodiment, the CSAPTP molecules of the present invention are capable of 

30 modulating the phosphorylation state of a CSAPTP molecule or one or more proteins 

involved in cellular growth or differentiation, e.g., cardiac cell growth or differentiation. 
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As used herein, the term "protein tyrosine phosphatase" or "PTPase" includes a 
protein or polypeptide (e.g., an enzyme) which is capable of facilitating (e.g., catalyzing) 
the removal of a phosphate group attached to a tyrosine, serine or threonine residue of a 
protein or polypeptides (e.g., a phosphoprotein). As referred to herein, a "protein 
5 tyrosine phosphatase" includes at least one catalytic domain having a specificity for 
dephosphorylating tyrosine residues or both serine/threonine residues and tyrosine 
residues (e.g., the dual specificity PTPases) and including at least about 200-400 amino 
acid residues in length, preferably about 200-300 amino acid residues in length, and 
more preferably about 250-300 amino acid residues in length. Phosphatases of the 

10 present invention preferably include a catalytic domain which includes at least one 
conserved motif or subdomain having at least about 30-50 amino acid residues, more 
preferably 40 amino acid residues which are conserved among PTPases. PTPases can be 
either soluble or membrane bound (see e.g., Brautigan Biochem. biophys. Acta, 1114 
(1992) 63-77: Charbonneau Ann. Rev. Cell Biol., 8 (1992) 463-493; Fisher et al. 

15 Science, 253 (1991)401-406; Hunter CelL 58 (1989) 1013-1016). 

Membrane bound PTPases typically contain receptor-like extracellular regions 
connected to the intracellular (catalytic) domains by a short transmembrane segment 
(Streuli and Saito, 1993, Adv Prot Phosphatases 7:67-94). The non-transmembrane 
(cytoplasmic) PTPases typically include at least one catalytic domain (Koch et al, 1991, 

20 Science 252:668-674). 

As used herein, the term "protein kinase" includes a protein or polypeptide which 
is capable of modulating its own phosphorylation state or the phosphorylation state of 
another protein or polypeptide. Protein kinases can have a specificity for (i.e., a 
specificity to phosphorylate) serine/threonine residues, tyrosine residues, or both 

25 serine/threonine and tyrosine residues, e.g., the dual specificity kinases. 

As used herein, the term "cardiovascular disorder" includes a disease, disorder, 
or state involving the cardiovascular system, e.g., the heart, the blood vessels, and/or the 
blood. A cardiovascular disorder can be caused by an imbalance in arterial pressure, a 
malfunction of the heart, or an occlusion of a blood vessel, e.g., by a thrombus. 

30 Examples of such disorders include hypertension, atherosclerosis, coronary artery 

spasm, coronary artery disease, valvular disease, arrhythmias, cardiomyopathies (e.g.. 
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dilated cardiomyopathy, idiopathic cardiomyopathy), arteriosclerosis, ischemia 
reperfusion injury, restenosis, arterial inflammation, vascular wall remodeling, 
ventricular remodeling, rapid ventricular pacing, coronary microembolism. tachycardia, 
bradycardia, pressure overload, aortic bending, coronary artery ligation, vascular heart 
5 disease, atrial fibrilation, long-QT syndrome, congestive heart failure, sinus node 
disfunction, angina, heart failure, hypertension, atrial fibrillation, atrial flutter, 
myocardial infarction, cardiac hypertrophy, and coronary artery spasm. 

As used herein, the term "congestive heart failure" includes a condition 
characterized by a diminished capacity of the heart to supply the oxygen demands of the 

1 0 body. Symptoms and signs of congestive heart failure include diminished blood flow to 
the various tissues of the body, accumulation of excess blood in the various organs, e.g.. 
when the heart is unable to pump out the blood returned to it by the great veins, 
exertional dyspnea, fatigue, and/or peripheral edema, e.g.. peripheral edema resulting 
from left ventricular dysfunction. Congestive heart failure may be acute or chronic. The 

15 manifestation of congestive heart failure usually occurs secondary to a variety of cardiac 
or systemic disorders that share a temporal or permanent loss of cardiac function. 
Examples of such disorders include hypertension, coronary artery disease, valvular 
disease, and cardiomyopathies, e.g., hypertrophic, dilative, or restrictive 
cardiomyopathies. Congestive heart failure is described in, for example, Cohn J.N. et al. 

20 ( 1 998 ) American Family Physician 57: 1 901-04, the contents of which are incoiporated 
herein by reference. 

As used herein, the term "cardiac cellular processes" includes intra-cellular or 
inter-cellular processes involved in the functioning of the heart. Cellular processes 
involved in the nutrition and maintenance of the heart, the development of the heart, or 

25 the ability of the heart to pump blood to the rest of the body are intended to be covered 
by this term. Such processes include, for example, cardiac muscle contraction, 
distribution and transmission of electrical impulses, and cellular processes involved in 
the opening and closing of the cardiac valves. The term "cardiac cellular processes" 
further includes processes such as the transcription, translation and post- translational 

30 modification of proteins involved in the functioning of the heart, e.g., myofilament 
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specific proteins, such as troponin L troponin T, myosin light chain 1 (MLC1 ), and a- 
actinin. 

As used herein, a "cellular proliferative disorder" includes a disorder, disease, or 
condition characterized by a deregulated, e.g., upregulated or downregulated, growth 
5 response. As used herein, a "cellular differentiative disorder" includes a disorder, 
disease, or condition characterized by aberrant or deficient cellular differentiation. 

The present invention is based, at least in part, on the discovery of novel 
molecules, referred to herein as CSAPTP protein and nucleic acid molecules, which 
comprise a family of molecules having certain conserved structural and functional 

10 features. The term "family" when referring to the protein and nucleic acid molecules of 
the invention is intended to mean two or more proteins or nucleic acid molecules having 
a common structural domain or motif and having sufficient amino acid or nucleotide 
sequence homology as defined herein. Such family members can be naturally occurring 
and can be from either the same or different species. For example, a family can contain 

15 a first protein of human origin, as well as other, distinct proteins of human origin or 

alternatively, can contain homologues of non-human origin. Members of a family may 
also have common functional characteristics. 

One embodiment of the invention features CSAPTP nucleic acid molecules, 
preferably human CSAPTP molecules, e.g., CSAPTP- 1, CSAPTP-2, CSAPTP-3 and 

20 CSAPTP-4. which were identified from cDNA libraries made from hearts of patients 
with congestive heart failure (CHF) of ischemic and idiopathic origin. The CSAPTP 
nucleic acid and protein molecules of the invention are described in further detail in the 
following subsections. 

25 A. The CSAPTP- 1 Nucleic Acid and Protein Molecules 

One embodiment of the invention features CSAPTP- 1 proteins and nucleic acid 
molecules which have sequence similarity with protcin-tyrosine phosphatases. 
Accordingly, CSAPTP- 1 polypeptides of the invention may interact with (e.g., bind to) 
at least one ligand which is a phosphorylated tyrosine of a protein and, thus, may be 

30 involved in the regulation of proliferation, anti-proliferative mechanisms, immune 
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responses, viral replication in a host, viral pathogenicity, neuroprotective responses, 
insulin responses, and cardiac cellular processes. 

In one embodiment, the isolated proteins of the present invention, preferably 
CSAPTP-1 proteins, are identified based on the presence of a CSAPTP-1 unique N- 
5 terminal domain and at least one phosphatase active domain. As used herein, a 

"CSAPTP-1 unique N-terminal domain" includes a protein domain which is at least 
about 60-1 10 amino acid residues in length, preferably at least 60-100 amino acid 
residues in length, more preferably at least 60-90. or at least 60-80. or preferably 67 
amino acid residues in length. In another embodiment, a CSAPTP-1 unique N-terminal 

10 domain has at least 65-95%. preferably at least 70-90%. and more preferably at least 75- 
85% homology with the amino acid sequence of a CSAPTP-1 unique N-terminal domain 
of a human CSAPTP-1 sequence set forth in SEQ ID NO:2 (e.g.. amino acid residues 1- 
67 of the amino acid sequence as set forth in SEQ ID NO:2). As further defined herein, 
a CSAPTP-1 unique N-terminal domain of a CSAPTP-1 protein family member. 

15 however, is not sufficiently homologous to the amino acid sequence of a member of 
another protein family, such as a non-CSAPTP-1 protein family. In a preferred 
embodiment, a CSAPTP-1 unique N-terminal domain has amino acid residues 1-67 of 
SEQ ID NO:2. 

In another embodiment of the invention, a CSAPTP-1 family member is 
20 identified based on the presence of a phosphatase active domain. As used herein, a 

"phosphatase active domain" includes a protein domain which is at least 60-1 10 amino 
acid residues in length, preferably at least 70-1 10 amino acid residues in length, and 
more preferably at least 75-1 10, or at least 80-1 10. or preferably 105 amino acid residues 
in length, which is conserved in phosphatases which dephosphorylate tyrosine, serine, or 
25 threonine residues and is found in the catalytic domain of PTPases. A phosphatase active 
domain is capable of facilitating (e.g.. catalyzing) the removal of a phosphate group 
attached to a tyrosine, serine or threonine residue of a protein (e.g.. a phosphoprotein) 

In one embodiment, a phosphatase active domain has at least 65-95%. preferably 
at least 70-90%. and more preferably at least 75-85% homology with the amino acid 
30 sequence of a phosphatase active domain of a human CSAPTP-1 sequence set forth in 
SEQ ID NO:2. In another embodiment, a phosphatase active domain has amino acid 
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residues 68-173 of the amino aeid sequence as set forth in SEQ ID NO:2. Phosphatase 
active domains are described in, for example. Charbonneau, H. and Tonks. N.K. (1992) 
Ann. Rev. Cell Biol. 8:463-493, and Zhang, Z (1998) Crit. Rev. Bwchem. Mo I. Biol. 
33( 1 ): 1 -52, the contents of which are incorporated herein by reference. As further 

5 defined herein, a phosphatase active domain of a CSAPTP-1 protein family member, 
however, is not sufficiently homologous to the amino acid sequence of a member of 
another protein family, such as a non-CSAPTP-1 protein family. 

In another embodiment of the invention, a CSAPTP-1 family member is 
identified based on the presence of at least one phosphatase extended catalytic active 

10 domain within a phosphatase active domain. As used herein, a "phosphatase extended 
catalytic active domain" includes a protein domain which is at least 5-50 amino acid 
residues in length, preferably at least 10-40 amino acid residues in length, more 
preferably at least 15-25, or at least 20-22, or preferably 21 amino acid residues in length 
which is conserved in phosphatases which dephosphorylate tyrosine, serine, or threonine 

15 residues and found in the catalytic domain of PTPases. A phosphatase extended 
catalytic active domain is capable of facilitating (e.g., catalyzing) the removal of a 
phosphate group attached to a tyrosine, serine or threonine residue of a protein (e.g., a 
phosphoprotein). Preferably, the phosphatase extended catalytic active domain includes 
the following amino acid consensus sequence (VXVHCXAGXSRSXTX (3) AYLM, X= 

20 any amino acid). Phosphatase extended catalytic active domains are described in, for 

example, Keyse, S.M. (1995) Biochimica et Biophysica Acta 1265:152-160, the contents 
of which are incorporated herein by reference. In another embodiment, a phosphatase 
extended catalytic active domain has at least 65-95%, preferably at least 70-90%, and 
more preferably at least 75-85% homology with the amino acid sequence of a 

25 phosphatase extended catalytic active domain of a human CSAPTP-1 sequence set forth 
in SEQ ID NO:2 (e.g., amino acid residues 100-120). In another embodiment, a 
phosphatase extended catalytic active domain has amino acid residues 100-120 of the 
amino acid sequence as set forth in SEQ ID NO:2. Phosphatase extended catalytic 
active domains are described in, for example. Ramponi G. and Stefani, M (1997) Int. J. 

30 Biochcm. Cell Biol. 29(2):279-292. the contents of which are incorporated herein by 

reference. As further defined herein, a phosphatase extended catalytic active domain of 
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a CSAPTP-1 protein family member, however, is not sufficiently homologous to the 
amino acid sequence of a member of another protein family, such as a non-CSAPTP-1 
protein family. 

In another embodiment of the invention, a CSAPTP-1 family member is 
5 identified based on the presence of at least one phosphatase catalytic active domain 
within a phosphatase active domain. As used herein, a "phosphatase catalytic active 
domain" includes a protein domain which is at least 5-20 amino acid residues in length, 
preferably at least 7-15 amino acid residues in length, and more preferably at least 8-12, 
or at least 9-1 1, or preferably 10 amino acid residues in length which is conserved in 

10 phosphatases which dephosphorylatc tyrosine, serine, or threonine residues and found in 
the catalytic domain of PTPases. A phosphatase catalytic active domain is capable of 
facilitating (e.g., catalyzing) the removal of a phosphate group attached to a tyrosine, 
serine or threonine residue of a protein (e.g., a phosphoprotein). Preferably, in one 
embodiment, the phosphatase catalytic active domain includes the following amino acid 

1 5 consensus sequence ([I/VJ HCXAGXXR [S/T] X= any amino acid). In another 

embodiment, a phosphatase catalytic active domain has at least 65-95%, preferably at 
least 70-90%, and more preferably at least 75-85%) homology with the amino acid 
sequence of a phosphatase catalytic active domain of a human CSAPTP-1 sequence set 
forth in SEQ ID NO:2 (e.g., amino acid residues 102-1 1 1). Preferably, a phosphatase 

20 catalytic active domain has amino acid residues 102-1 1 1 of the amino acid sequence as 
set forth in SEQ ID NO:2. Phosphatase catalytic active domains are described in, for 
example, Keyse. S,M. (1995) Biochimica et Biophysica Acta 1265:152-160, the contents 
of which are incorporated herein by reference. As further defined herein, a phosphatase 
catalytic active domain of a CSAPTP-1 protein family member, however, is not 

25 sufficiently homologous to the amino acid sequence of a member of another protein 
family, such as a non-CSAPTP-1 protein family. 

In another embodiment of the invention, a CSAPTP-1 family member is 
identified based on the presence of at least one phosphatase catalytic core active domain 
within a phosphatase active domain. As used herein, a "phosphatase catalytic core active 

30 domain" includes a protein domain which is at least 5-15 amino acid residues in length, 
preferably at least 7-1 1, or at least 8-10, or preferably 9 amino acid residues in length 
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which is conserved in phosphatases which dephosphorylate tyrosine, serine, or threonine 
residues and found in the catalytic domain of PTPases. A phosphatase catalytic core 
active domain is capable of facilitating (e.g., catalyzing) the removal of a phosphate 
group attached to a tyrosine, serine or threonine residue of a protein (e.g., a 
5 phosphoprotein). Preferably, in one embodiment, the phosphatase catalytic core active 
domain includes the following amino acid consensus sequence (H/V)C(X) 5 R(S/T), X= 
any amino acid). In another embodiment, a phosphatase catalytic core active domain 
has at least 65-95%, preferably at least 70-90%, and more preferably at least 75-85% 
homology with the amino acid sequence of a phosphatase catalytic core active domain of 

10 a human CSAPTIM sequence set forth in SEQ ID NO:2 (e.g., amino acid residues 103- 
111). Preferably, a phosphatase catalytic core active domain has amino acid residues 
103-1 1 1 of the amino acid sequence as set forth in SEQ ID NO:2. Phosphatase catalytic 
core active domains are described in, for example, Misra-Press, A. et al ( 1 995) J Biol 
Chem. 270(24):14587-14596. the contents of which are incorporated herein by 

1 5 reference. As further defined herein, a phosphatase catalytic core active domain of a 
CSAPTP-1 protein family member, however, is not sufficiently homologous to the 
amino acid sequence of a member of another protein family, such as a non-CSAPTP-1 
protein family. 

In another embodiment of the invention, a CSAPTP-1 family member is 
20 identified based on the presence of at least one phosphatase catalytic invariant core 
active domain within the phosphatase active domain. As used herein, a "phosphatase 
catalytic invariant core active domain" includes a protein domain which is at least 4-15 
amino acid residues in length, preferably at least 5-1 1 amino acid residues in length, and 
more preferably at least 6-10, or at least 8-9, or preferably 7 amino acid residues in 
25 length which is conserved in phosphatases which dephosphorylate tyrosine, serine, or 
threonine residues and found in the catalytic domain of PTPases. A phosphatase 
catalytic invariant core active domain is capable of facilitating (e.g., catalyzing) the 
removal of a phosphate group attached to a tyrosine, serine or threonine residue of a 
protein (e.g., a phosphoprotein). Preferably, the phosphatase catalytic invariant core 
30 active domain includes the following amino acid consensus sequence (C(X) 5 R, X= any 
amino acid). In another embodiment, a phosphatase catalytic invariant core active 
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domain has at least 65-95%, preferably at least 70-90%, and more preferably at least 75- 
85% homology with the amino acid sequence of a phosphatase catalytic invariant core 
active domain of a human CSAPTP-1 sequence set forth in SEQ ID NO:2 (e.g., amino 
acid residues 104-1 10). In another embodiment, a phosphatase catalytic invariant core 
5 active domain has amino acid residues 104-1 10 of the amino acid sequence as set forth 
in SEQ ID NO:2. Phosphatase catalytic invariant core active domains are described in, 
for example, Misra-Press, A. et al (1995) J Biol. Chem. 270(24): 14587- 14596, the 
contents of which are incorporated herein by reference. As further defined herein, a 
phosphatase catalytic invariant core active domain of a CSAPTP-1 protein family 

10 member, however, is not sufficiently homologous to the amino acid sequence of a 
member of another protein family, such as a non-CSAPTP-1 protein family. 

In another embodiment of the invention, a CSAPTP-1 family member is 
identified based on the presence of an intradomain disulfide bond consensus sequence. 
As used herein, an "intradomain disulfide bond consensus sequence" includes a protein 

15 domain which is at least 3-20 amino acid residues in length, preferably at least 3-1 5 
amino acid residues in length, and more preferably at least 5-9. or at least 6-8, or 
preferably 7 amino acid residues in length, and is the site of cysteine-cysteine bonding 
within a single protein molecule. In one embodiment, an intradomain disulfide bond 
consensus sequence has at least 65-95%, preferably at least 70-90%, and more 

20 preferably at least 75-85% homology with the amino acid sequence of an intradomain 
disulfide bond consensus sequence of a human CSAPTP-1 sequence set forth in SEQ ID 
NO:2 (e.g., amino acid residues 97-103). In another embodiment, an intradomain 
disulfide bond consensus sequence has amino acid residues 97-103 of the amino acid 
sequence as set forth in SEQ ID NO:2. Intradomain disulfide bond consensus sequence 

25 domains are described in, for example. Beck, S. and Barrel, B.G. (1988) Nature 

33 1 :269-272, the contents of which are incorporated herein by reference. As further 
defined herein, an intradomain disulfide bond consensus sequence of a CSAPTP-1 
protein family member, however, is not sufficiently homologous to the amino acid 
sequence of a member of another protein family, such as a non-CSAPTP-1 protein 

30 family. 
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In another embodiment, CSAPTP-1 family members include at least 1, 2. or more 
Protein kinase C (PKC) phosphorylation sites. PKC phosphorylation sites can be found at 
least at residues 13-15 and 165-167 of SEQ ID NO:2. CSAPTP-1 family members can 
further include at least 1, 2, 3, 4 or more Casein kinase II phosphorylation sites. Casein 
5 kinase II phosphorylation sites can be found at least at residues 32-35, 56-59, 64-67 and 
147-150 of SEQ ID NO:2. CSAPTP-1 family members can further include at least one 
tyrosine kinase phosphorylation site. Tyrosine kinase phosphorylation sites can be found at 
least at residues 47-53 of SEQ ID NO:2. CSAPTP-1 family members can further include at 
least 1, 2 or more N-glycosylation sites. N-glycosylation sites can be found at least at 

10 residues 27-30 of SEQ ID NO:2. CSAPTP-1 family members can further include at least 1, 
2 or more N-myristoylation sites. N-myristoylation sites can be found at least at residues 
97-102 and 139-144 of SEQ ID NO:2. CSAPTP-1 tamily members can further include at 
least E 2 or more homeobox domains. Homeobox domains can be found at least at 
residues 134-152 of SEQ ID NO:2. 

15 Isolated proteins of the present invention, preferably CSAPTP-1 proteins, have 

an amino acid sequence sufficiently homologous to the amino acid sequence of SEQ ID 
NO:2 or are encoded by a nucleotide sequence which includes a nucleotide sequence 
sufficiently homologous to SEQ ID NOT, SEQ ID NO:3. As used herein, the term 
"sufficiently homologous" includes a first amino acid or nucleotide sequence which 

20 contains a sufficient or minimum number of identical or equivalent (e.g.. an amino acid 
residue which has a similar side chain) amino acid residues or nucleotides to a second 
amino acid or nucleotide sequence such that the first and second amino acid or 
nucleotide sequences share common structural domains or motifs and/or a common 
functional activity. For example, amino acid or nucleotide sequences which share 

25 common structural domains have at least 30-40% homology, preferably 40-50°, o 

homology, more preferably 50-60%, and even more preferably 60-70%, 70-80° o, or 80- 
90% homology across the amino acid sequences of the domains and contain at least one 
and preferably two structural domains or motifs, are defined herein as sufficiently 
homologous. Furthermore, amino acid or nucleotide sequences which share at least 30- 

30 40%, preferably 40-50%, more preferably 50-60%, 60-70%, 70-80%, or 80-90% 
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homology and share a common functional activity are defined herein as sufficiently 
homologous. 

Accordingly, another embodiment of the invention features isolated CSAPTP-1 
proteins and polypeptides having a CSAPTP-1 activity. Preferred proteins are CSAPTP- 
5 1 proteins having at least one CSAPTP-1 unique N-terminal domain and at least one 
PTPase active domain. Other preferred proteins arc CSAPTP-1 proteins having at least 
a CSAPTP-1 unique N-terminal domain, at least one phosphatase active domain, and at 
least one phosphatase extended catalytic active domain. Additional preferred proteins 
are CSAPTP-1 proteins having at least a CSAPTP-1 unique N-terminal domain, at least 

1 0 one phosphatase active domain, at least one phosphatase extended catalytic active 
domain, and at least one phosphatase catalytic active domain. Yet other preferred 
proteins are CSAPTP-1 proteins having at least a CSAPTP-1 unique N-terminal domain, 
at least one phosphatase active domain, at least one phosphatase extended catalytic 
active domain, at least one phosphatase catalytic active domain, and at least one 

1 5 phosphatase catalytic core active domain. Other preferred proteins are CSAPTP-1 
proteins having at least a CSAPTP-1 unique N-terminal domain, at least one 
phosphatase active domain, at least one phosphatase extended catalytic active domain, 
and at least one phosphatase catalytic active domain, at least one phosphatase catalytic 
core active domain, at least one phosphatase catalytic invariant core active domain. 

20 Further preferred proteins are CSAPTP-1 proteins having at least a CSAPTP-1 unique 
N-terminal domain, at least one phosphatase active domain, and at least one intradomain 
disulfide bond consensus sequence. 

The nucleotide sequence of the isolated human CSAPTP-1 cDNA and the 
predicted amino acid sequence of the human CSPATP-1 polypeptide are shown in 

25 Figure 1 and in SEQ ID NOS:l, 3 and 2, respectively. A plasmid containing the 

nucleotide sequence encoding human CSAPTP-1 was deposited with American Type 
Culture Collection (ATCC), 10801 University Boulevard, Manassas, VA 201 10-2209. 

on and assigned Accession Number . This deposit will be maintained 

under the terms of the Budapest Treaty on the International Recognition of the Deposit 

30 of Microorganisms for the Purposes of Patent Procedure. This deposit was made merely 
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as a convenience for those of skill in the art and is not an admission that a deposit is 
required under 35 U.S. C. §112. 

The CSAPTP-1 gene, which is approximately 1315 nucleotides in length, 
encodes a protein having a molecular weight of approximately 19 kD and which is 
5 approximately 173 amino acid residues in length. CSAPTP-1 message was detected in 
human heart and skeletal, in all rat tissues but predominantly in rat skeletal, heart, 
placenta, lung and brain. 

In a preferred embodiment, CSAPTP-1 proteins of the invention have an amino 
acid sequence of about 50-100, more preferably about 100-150, and even more 
10 preferably about 150-200 or 173 amino acid residues in length. 

B. The CSAPTP-2 Nucleic Acid and Protein Molecules 

In another embodiment, isolated proteins of the present invention, preferably 
CSAPTP-2 proteins, are identified based on the presence of a CSAPTP-2 unique N- 

15 terminal domain and at least one phosphatase active domain as defined herein. As used 
herein, a "CSAPTP-2 unique N-terminal domain" includes a protein domain which is at 
least 1 10-130 amino acid residues in length, preferably at least 1 15-145 amino acid 
residues in length, more preferably at least 120-140, or at least 125-135, or preferably 
131 amino acid residues in length. In another embodiment, a CSAPTP-2 unique N- 

20 terminal domain has at least 65-95%, preferably at least 70-90%, and more preferably at 
least 75-85% homology with the amino acid sequence of a CSAPTP-2 unique N- 
terminal domain of a human CSAPTP-2 sequence set forth in SEQ ID NO:5 (e.g., amino 
acid residues 1-131 of the amino acid sequence as set forth in SEQ ID NO:5). As 
further defined herein, a CSAPTP-2 unique N-terminal domain of a CSAPTP-2 protein 

25 family member, however, is not sufficiently homologous to the amino acid sequence of 
a member of another protein family, such as a non-CSAPTP-2 protein family. 
Preferably, a "CSAPTP-2 unique N-terminal domain" has amino acid residues 1-131 of 
SEQIDNO:5. 

In yet another embodiment, the isolated CSAPTP-2 proteins are identified based 
30 on the presence of a CSAPTP-2 unique N-terminal domain, at least one phosphatase 
active domain, and at least one phosphatase extended catalytic active domain. In yet 
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another embodiment, the isolated CSAPTP-2 proteins are identified based on the 
presence of a CSAPTP-2 unique N-terminal domain, at least one phosphatase active 
domain, at least one phosphatase extended catalytic active domain and at least one 
phosphatase catalytic active domain. In yet another embodiment, the isolated CSAPTP- 
5 2 proteins are identified based on the presence of a CSAPTP-2 unique N-terminal 
domain, at least one phosphatase active domain, at least one phosphatase extended 
catalytic active domain, at least one phosphatase catalytic active domain and at least one 
phosphatase catalytic core active domain. In yet another embodiment, the isolated 
CSAPTP-2 proteins are identified based on the presence of a CSAPTP-2 unique N- 

10 terminal domain and at least one phosphatase active domain, at least one phosphatase 
extended catalytic active domain, at least one phosphatase catalytic active domain, at 
least one phosphatase catalytic core active domain, at least one phosphatase catalytic 
invariant core active domain, each of the above domains are described herein. 

In a preferred embodiment, a CSAPTP-2 unique N-terminal domain includes 

1 5 amino acids 1-131. In another embodiment, a CSAPTP-2 phosphatase active domain 
includes amino acid residues 79-263. In another embodiment, a CSAPTP-2 phosphatase 
extended catalytic active domain includes amino acid residues 105-125. In another 
embodiment, a CSAPTP-2 phosphatase catalytic active domain includes amino acid 
residues 107-1 16. In another embodiment, a CSAPTP-2 phosphatase catalytic core 

20 active domain includes amino acid residues 108-1 16. In another embodiment, a 

CSAPTP-2 phosphatase catalytic invariant core active domain includes amino acid 
residues 109-115. 

In another embodiment, CSAPTP-2 family members include at least 1, 2, 3 or 
more Protein kinase C (PKC) phosphorylation sites. PKC phosphorylation sites can be 

25 found at least at residues 11-13, 220-222 and 223-225 of SEQ ID NO:5. CSAPTP-2 
family members can further include at least 1, 2, 3, 4 or more Casein kinase II 
phosphorylation sites. Casein kinase II phosphorylation sites can be found at least at 
residues 89-92, 131-134. 165-168 and 257-260 of SEQ ID NO:5. CSAPTP-2 family 
members can further include at least one amidation site. Amidation sites can be found at 

30 least at residues 176-179 of SEQ ID NO:5. CSAPTP-2 family members can further 
include at least 1 or more N-glycosylation sites. N-glycosylation sites can be found at 



WO 00/18890 




PCT/US99/22924 



-29- 



least at residues 50-53 of SEQ ID NO:5. CSAPTP-2 family members can further 
include at least 1, 2. 3. 4, 5 or more N-myristoylation sites. N-myristoylation sites can 
be found at least at residues 25-30, 58-63, 112-1 17, 160-165 and 246-251 of SKQ ID 
NO:5. CSAPTP-2 family members can further include at least K 2 or more helix-loop- 
5 helix DNA-binding domains. Helix-loop-helix DNA-binding domains can be found at 
least at residues 31-43 of SEQ ID NO:5. 

Isolated proteins of the present invention, preferably CSAPTP-2 proteins, have 
an amino acid sequence sufficiently homologous to the amino acid sequence of SEQ ID 
NO:5 or are encoded by a nucleotide sequence which includes a nucleotide sequence 

10 sufficiently homologous to SEQ ID NO:4, SEQ ID NO:6. As used herein, the term 
"sufficiently homologous" includes a first amino acid or nucleotide sequence which 
contains a sufficient or minimum number of identical or equivalent (e.g., an amino acid 
residue which has a similar side chain) amino acid residues or nucleotides to a second 
amino acid or nucleotide sequence such that the first and second amino acid or 

15 nucleotide sequences share common structural domains or motifs and/or a common 
functional activity. For example, amino acid or nucleotide sequences which share 
common structural domains have at least 30-40% homology, preferably 40-50% 
homology, more preferably 50-60%, and even more preferably 60-70%, 70-80° o, or 80- 
90% homology across the amino acid sequences of the domains and contain at least one 

20 and preferably two structural domains or motifs, are defined herein as sufficiently 

homologous. Furthermore, amino acid or nucleotide sequences which share at least 30- 
40%, preferably 40-50%, more preferably 50-60%. 60-70%, 70-80%, or 80-90% 
homology and share a common functional activity are defined herein as sufficiently 
homologous. 

25 Accordingly, another embodiment of the invention features isolated CSAPTP-2 

proteins and polypeptides having a CSAPTP-2 activity as defined herein. 

The nucleotide sequence of the isolated human CSAPTP-2 cDNA and the 
predicted amino acid sequence of the human CSPATP-2 polypeptide are shown in 
Figure 2 and in SEQ ID NOS:4,6 and 5. respectively . A plasmid containing the 

30 nucleotide sequence encoding human CSAPTP-2 was deposited with American Type 
Culture Collection (ATCC), 10801 University Boulevard, Manassas, VA 201 10-2209, 
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on and assigned Accession Number . This deposit will be maintained 

under the terms of the Budapest Treaty on the International Recognition of the Deposit 
of Microorganisms for the Purposes of Patent Procedure. This deposit was made merely 
as a convenience for those of skill in the art and is not an admission that a deposit is 
5 required under 35 U.S.C. § 1 1 2. 

The CSAPTP-2 gene, which is approximately 1016 nucleotides in length, 
encodes a protein having a molecular weight of approximately 29 kD and which is 
approximately 263 amino acid residues in length. CSAPTP-2 message was detected in 
human with highest expression in skeletal muscle with some expression in heart and 
10 brain muscle, while in the rat expression was mainly found in skeletal muscle. 

In a preferred embodiment, CSAPTP-2 proteins of the invention have an amino 
acid sequence of about 50-100, more preferably about 100-200. more preferably about 
200-250, and even more preferably about 250-300 or 263 amino acid residues in length. 

15 C. The CSAPTP-3 Nucleic Acid and Protein Molecules 

In another embodiment, the isolated proteins of present invention, preferably 
CSAPTP-3 proteins, are identified based on the presence of a CSAPTP-3 unique N- 
terminal domain and at least one phosphatase active domain. As used herein, a 
"CSAPTP-3 unique N-terminal domain" includes a protein domain which is at least 100- 

20 110 amino acid residues in length, preferably at least 95-1 15 amino acid residues in 

length, more preferably at least 90-120, or at least 85-125, or preferably 104 amino acid 
residues in length. In another embodiment, a CSAPTP-3 unique N-terminal domain has 
at least 65-95%, preferably at least 70-90%, and more preferably at least 75-85%) 
homology with the amino acid sequence of a CSAPTP-3 unique N-terminal domain of a 

25 human CSAPTP-3 sequence set forth in SEQ ID NO:8 (e.g., amino acid residues 1-104 
of the amino acid sequence as set forth in SEQ ID NO: 8). As further defined herein, a 
CSAPTP-3 unique N-terminal domain of a CSAPTP-3 protein family member, however, 
is not sufficiently homologous to the amino acid sequence of a member of another 
protein family, such as a non-CSAPTP-3 protein family. Preferably, a "CSAPTP-3 

30 unique N-tcrminal domain" has amino acid residues 1-104 of SEQ ID NO:8 
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Accordingly, another embodiment of the invention features isolated CSAPTP-3 
proteins and polypeptides having a CSAPK-3 activity. Preferred proteins are CSAPTP- 
3 proteins having at least a CSAPTP-3 unique N-terminal domain and at least one 
phosphatase active domain and, optionally, at least one intradomain disulfide bond 
5 consensus sequence. Other preferred proteins are CSAPTP-3 proteins having at least a 
CSAPTP-3 unique N-terminal domain and at least one phosphatase active domain, and 
at least one phosphatase extended catalytic active domain. Yet other preferred proteins 
are CSAPK-3 proteins having at least a CSAPTP-3 unique N-terminal domain, at least 
one phosphatase active domain, at least one phosphatase extended catalytic active 

10 domain, and at least one phosphatase catalytic active domain. Additionally, preferred 
proteins are CSAPTP-3 proteins having at least a CSAPTP-3 unique N-terminal domain, 
at least one phosphatase active domain, at least one phosphatase extended catalytic 
active domain, at least one phosphatase catalytic active domain, and at least one 
phosphatase catalytic core active domain. Yet other preferred proteins are CSAPTP-3 

15 proteins having at least a CSAPTP-3 unique N-terminal domain, at least one 

phosphatase extended catalytic active domain, at least one phosphatase catalytic active 
domain, at least one phosphatase catalytic core active domain, and at least one 
phosphatase catalytic invariant core active domain. 

The CSAPTP-3 unique N-terminal domain, the intradomain disulfide bond 

20 consensus sequence, the phosphatase active domain, the phosphatase extended catalytic 
active domain, the phosphatase catalytic active domain, the phosphatase catalytic core 
active domain, and the phosphatase catalytic invariant core active domain are described 
herein. In a preferred embodiment, a CSAPTP-3 unique N-terminal domain includes 
amino acid residues 1-104. In another embodiment, a CSAPTP-3 disulfide bond 

25 consensus sequence includes amino acid residues 131-137. In another embodiment, a 
CSAPTP-3 phosphatase active domain includes amino acid residues 105-209. In 
another embodiment, a CSAPTP-3 phosphatase extended catalytic active domain 
includes amino acid residues 134-154. In another embodiment, a CSAPTP-3 
phosphatase catalytic active domain includes amino acid residues 136-145. In another 

30 embodiment, a CSAPTP-3 phosphatase catalytic core active domain includes amino acid 
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residues 137-145. In another embodiment, a CSAPTP-3 phosphatase catalytic invariant 
core active domain includes amino acid residues 138-144. 

In another embodiment, CSAPTP-3 family members include at least 1, 2, 3 or 
more Protein kinase C (PKC) phosphorylation sites. PKC phosphorylation sites can be 
5 found at least at residues 22-24, 169-171 and 190-192 of SEQ ID NO:8. CSAPTP-3 
family members can further include at least 1, 2, 3 or more Casein kinase II 
phosphorylation sites. Casein kinase II phosphorylation sites can be found at least at 
residues 76-79. 89-92 and 104-107 of SEQ ID NO:8. CSAPTP-3 family members can 
further include at least one cAMP and cGMP dependent protein kinase phosphorylation 

1 0 site. cAMP and cGMP dependent protein kinase phosphorylation sites can be found at 
least at residues 24-27 of SEQ ID NO:8. CSAPTP-3 family members can further 
include at least one or more N-glycosylation sites. N-glycosylation sites can be found at 
least at residues 88-91of SEQ ID NO:8. CSAPTP-3 family members can further include 
at least 1, 2, 3, 4 or more N-myristoylation sites. N-myristoylation sites can be found at 

15 least at residues 19-24, 41-46 and 120-125 of SEQ IDNO:8. CSAPTP-3 family 

members can further include at least L 2 or more transcription factor TFIIB repeats. 
Transcription factor TFIIB repeats can be found at least at residues 108-179 of SEQ ID 
NO:8. 

Isolated proteins of the present invention, preferably CSAPTP-3 proteins, have 
20 an amino acid sequence sufficiently homologous to the amino acid sequence of SEQ ID 
NO:8 or are encoded by a nucleotide sequence which includes a nucleotide sequence 
sufficiently homologous to SEQ ID NO:7. SEQ ID NO:9. As used herein, the term 
"sufficiently homologous" includes a first amino acid or nucleotide sequence which 
contains a sufficient or minimum number of identical or equivalent (e.g.. an amino acid 
25 residue which has a similar side chain) amino acid residues or nucleotides to a second 
amino acid or nucleotide sequence such that the first and second amino acid or 
nucleotide sequences share common structural domains or motifs and/or a common 
functional activity. For example, amino acid or nucleotide sequences which share 
common structural domains have at least 30-40% homology, preferably 40-50% 
30 homology, more preferably 50-60%. and even more preferably 60-70%. 70-80%. or 80- 
90% homology across the amino acid sequences of the domains and contain at least one 
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and preferably two structural domains or motifs, are defined herein as sufficiently 
homologous. Furthermore, amino acid or nucleotide sequences which share at least 30- 
40%, preferably 40-50%, more preferably 50-60%, 60-70%, 70-80%, or 80-90% 
homology and share a common functional activity are defined herein as sufficiently 
5 homologous. 

The nucleotide sequence of the isolated human CSAPTP-3 cDNA and the 
predicted amino acid sequence of the human CSPATP-3 polypeptide are shown in 
Figure 3 and in SEQ ID NOS:7,9 and 8, respectively. A plasmid containing the 
nucleotide sequence encoding human CSAPTP-3 was deposited with American Type 

10 Culture Collection (ATCC). 10801 University Boulevard, Manassas, VA 201 10-2209, 

on and assigned Accession Number . This deposit will be maintained 

under the terms of the Budapest Treaty on the International Recognition of the Deposit 
of Microorganisms for the Purposes of Patent Procedure. This deposit was made merely 
as a convenience for those of skill in the art and is not an admission that a deposit is 

15 required under 35 U.S.C. §1 12. 

The CSAPTP-3 gene, which is approximately 814 nucleotides in length, encodes 
a protein having a molecular weight of approximately 23 kD and which is approximately 
209 amino acid residues in length. CSAPTP-3 message was detected in human in 
highest in heart and skeletal and also found in brain, placenta, kidney and pancreas. 

20 In a preferred embodiment, CSAPTP-3 proteins of the invention have an amino 

acid sequence of about 50-100, more preferably about 100-200, and even more 
preferably about 200-250 or 209 amino acid residues in length. 

D. The CSAPTP-4 Nucleic Acid and Protein Molecules 

25 In another embodiment, the isolated proteins of present invention, preferably 

CSAPTP-4 proteins, are identified based on the presence of a CSAPTP-4 unique N- 
terminal domain and at least one phosphatase active domain. As used herein, a 
"CSAPTP-4 unique N-terminal domain" includes a protein domain which is at least 100- 
200 amino acid residues in length, preferably at least 1 10-190 amino acid residues in 

30 length, more preferably at least 120-180, or at least 130-170. or preferably about 158 

amino acid residues in length. In another embodiment, a CSAPTP-4 unique N-terminal 
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domain has at least 65-95%. preferably at least 70-90%, and more preferably at least 75- 
85% homology with the amino acid sequence of a CSAPTP-4 unique N-tcrminal domain 
of a human CSAPTP-4 sequence set forth in SEQ ID NO:l 1 (e.g., amino acid residues 
1-158 of the amino acid sequence as set forth in SEQ ID NO: 11). As further defined 
5 herein, a CSAPTP-4 unique N-terminal domain of a CSAPTP-4 protein family member, 
however, is not sufficiently homologous to the amino acid sequence of a member of 
another protein family, such as a non-CSAPTP-4 protein. Preferably, a M CSAPTP-4 
unique N-terminal domain" has amino acid residues 1-158 of SEQ ID NO:l 1 

Accordingly, another embodiment of the invention features isolated CSAPTP-4 

10 proteins and polypeptides having a CSAPK-4 activity. Preferred proteins are CSAPTP- 
4 proteins having at least a CSAPTP-4 unique N-terminal domain and at least one 
phosphatase active domain. Other preferred proteins are CSAPTP-4 proteins having at 
least a CSAPTP-4 unique N-terminal domain and at least one phosphatase active 
domain, and at least one phosphatase extended catalytic active domain. Yet other 

1 5 preferred proteins are CSAPK-4 proteins having at least a CSAPTP-4 unique N-terminal 
domain, at least one phosphatase active domain, at least one phosphatase extended 
catalytic active domain, and at least one phosphatase catalytic active domain. 
Additionally, preferred proteins are CSAPTP-4 proteins having at least a CSAPTP-4 
unique N-terminal domain, at least one phosphatase active domain, at least one 

20 phosphatase extended catalytic active domain, at least one phosphatase catalytic active 
domain, and at least one phosphatase catalytic core active domain. Yet other preferred 
proteins are CSAPTP-4 proteins having at least a CSAPTP-4 unique N-terminal domain, 
at least one phosphatase extended catalytic active domain, at least one phosphatase 
catalytic active domain, at least one phosphatase catalytic core active domain, and at 

25 least one phosphatase catalytic invariant core active domain. 

The CSAPTP-4 unique N-terminal domain, the phosphatase active domain, the 
phosphatase extended catalytic active domain, the phosphatase catalytic active domain, 
the phosphatase catalytic core active domain, and the phosphatase catalytic invariant 
core active domain are described herein. In one embodiment, a CSAPTP-4 phosphatase 

30 active domain includes amino acid residues 68-22 1 of SEQ ID NO: 11. In another 

embodiment, a CSAPTP-4 phosphatase extended catalytic active domain includes amino 
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acid residues 159-171 of SEQ ID NO: 1 1 . In another embodiment, a CSAPTP-4 
phosphatase catalytic active domain includes amino acid residues 159-168 of SEQ ID 
NO:l 1 In another embodiment, a CSAPTIM phosphatase catalytic core active domain 
includes amino acid residues 160-168 of SEQ ID NO:l 1. In another embodiment, a 
5 CSAPTP-3 phosphatase catalytic invariant core active domain includes amino acid 
residues 1 6 1 - 1 67 of SEQ ID NO: 1 1 . 

In another embodiment, CSAPTIM family members include at least one Protein 
kinase C (PKC) phosphorylation site. PKC phosphorylation sites can be found at least 
at residues 218-220 of SEQ ID NO:l 1. CSAPTP-4 family members can further include 
10 at least one Casein kinase II phosphorylation site. Casein kinase II phosphorylation sites 
can be found at least at residues 1 83-1 86 of SEQ ID NO: 1 1 . CSAPTP-4 family 
members can further include at least one N-glycosylation site. N-glycosylation sites can 
be found at least at residues 181-184 of SEQ ID NOT 1. CSAPTP-4 family members 
can further include at least one N-myristoylation site. N-myristoylation sites can be 
1 5 found at least at residues 39-44 and 164-169 of SEQ ID NOT 1 . 

Isolated proteins of the present invention, preferably CSAPTP-4 proteins, have 
an amino acid sequence sufficiently homologous to the amino acid sequence of SEQ ID 
NO:l 1 or are encoded by a nucleotide sequence which includes a nucleotide sequence 
sufficiently homologous to SEQ ID NO: 10, SEQ ID NO: 12. As used herein, the term 
20 "sufficiently homologous" includes a first amino acid or nucleotide sequence which 

contains a sufficient or minimum number of identical or equivalent (e.g., an amino acid 
residue which has a similar side chain) amino acid residues or nucleotides to a second 
amino acid or nucleotide sequence such that the first and second amino acid or 
nucleotide sequences share common structural domains or motifs and/or a common 
25 functional activity. For example, amino acid or nucleotide sequences which share 
common structural domains have at least 30-40% homology, preferably 40-50% 
homology, more preferably 50-60%, and even more preferably 60-70%, 70-80%, or 80- 
90% homology across the amino acid sequences of the domains and contain at least one 
and preferably two structural domains or motifs, are defined herein as sufficiently 
30 homologous. Furthermore, amino acid or nucleotide sequences which share at least 30- 
40%, preferably 40-50%, more preferably 50-60%. 60-70%, 70-80%, or 80-90% 
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homology and share a common functional activity are defined herein as sufficiently 
homologous. 

The nucleotide sequence of the isolated human CSAPTP-4 cDNA and the 
predicted amino acid sequence of the human CSPATP-4 polypeptide are shown in 
5 Figure 9 and in SEQ ID NOS:10, 12 and 11, respectively. A plasmid containing the 
nucleotide sequence encoding human CSAPTP-3 was deposited with American Type 
Culture Collection (ATCC), 10801 University Boulevard, Manassas, VA 201 10-2209, 

on and assigned Accession Number . This deposit will be maintained 

under the terms of the Budapest Treaty on the International Recognition of the Deposit 
1 0 of Microorganisms for the Purposes of Patent Procedure. This deposit was made merely 
as a convenience for those of skill in the art and is not an admission that a deposit is 
required under 35 U.S.C. §112. 

The CSAPTP-4 gene, which is approximately 928 nucleotides in length, encodes 
a protein having a molecular weight of approximately 24 kD and which is approximately 
15 221 amino acid residues in length. CSAPTP-4 message was detected in human heart 
and skeletal muscle. 

In another preferred embodiment, CSAPTP-4 nucleic acids of the invention 
include at least 100 consecutive nucleotides, more preferably at least 200 consecutive 
nucleotides, more preferably at least 400 consecutive nucleotides, more preferably at 
20 least 600 consecutive nucleotides, more preferably at least 800 consecutive nucleotides, 
more preferably at least 900 consecutive nucleotidesof the nucleotide sequence shown 
SEQ ID NO: 10 or 12, or a complement thereof. 

In another preferred embodiment. CSAPTP-4 proteins of the invention include at 
least 50 consecutive amino acids, more preferably at least 100 consecutive amino acids, 
25 more preferably at least 150 consecutive amino acids, more preferably at least 200 
consecutive amino acids of the amino acid sequence shown SEQ ID NO:l 1 . 

E. CSAPTP Activities 

As used interchangeably herein, a "CSAPTP activity", "biological activity of 
30 CSAPTP" or "functional activity of CSAPTP", includes an activity exerted by a 

CSAPTP protein, polypeptide or nucleic acid molecule as determined in vivo, in vitro, or 
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in situ, according to standard techniques. In one embodiment, a CSAPTP activity is a 
direct activity, such as an association with a CSAPTP-target molecule. As used herein, 
a "target molecule" is a molecule with which a CSAPTP protein binds or interacts in 
nature, such that CSAPTP-mediated function is achieved. A CSAPTP target molecule 
5 can be a CSAPTP protein or polypeptide of the present invention or a non-CSAPTP 
molecule. For example, a CSAPTP target molecule can be a non-CSAPTP protein 
molecule. Alternatively, a CSAPTP activity is an indirect activity, such as an activity 
mediated by interaction of the CSAPTP protein with a CSAPTP target molecule such 
that the target molecule modulates a downstream cellular activity (e.g., interaction of an 
10 CSAPTP molecule with a CSAPTP target molecule can modulate the activity of that 
target molecule on an immune cell). 

In a preferred embodiment, a CSAPTP activity is at least one or more of the 
following activities: (i) interaction of a CSAPTP protein with a CSAPTP target 
molecule; (ii) interaction of a CSAPTP protein with a CSAPTP target molecule, 
1 5 wherein the CSAPTP target is a ligand, e.g., phosphorylated amino acid residue of a 
phosphorylated protein (e.g., a phosphatase, for example, a cell cycle regulatory 
phosphatase, e.g., Cdc25A phosphatase, a cell cycle phosphatase which regulates the 
Gl/S-phase transition, a CSAPTPase), a kinase (e.g.. Mitogen Activating Protein (MAP) 
kinase, or a Cardiovascular associated Protein Tyrosine Kinase (CSAPTK)); (iii) 
20 interaction of a CSAPTP protein with a CSAPTP target molecule, wherein the CSAPTP 
target is a receptor, e.g., insulin receptor, insulin receptor substrate 1; (iv) interaction of 
a CSAPTP protein with a CSAPTP target molecule, wherein the CSAPTP target is a 
viral protein, e.g., vaccinia viral transcription-mediating proteins. Myxoma viral 
proteins, Shope Fibroma viral proteins, Leishmania donovanu Trypanosoma brucei and 
25 Trypanosoma cruzi viral proteins. 

In yet another preferred embodiment, a CSAPTP activity is at least one or more 
of the following activities: (1) regulation of cell cycle, e.g., dcphosphorylation of 
phosphorylated proteins involved in the cell cycle, e.g., dephosphorylation of 
phosphorylated proteins involved in the cell cycle, e.g., proliferation-mediating proteins, 
30 e.g., Cdc25A, a cell cycle phosphatase which regulates the Gl/S-phase transition, e.g., 
anti-proliferative proteins, either in vitro, in vivo or in situ; (2) mediation of the viral 
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pathogenicity, e.g., viral phosphatase mediated dephosphorylation of host 
phosphorylated proteins, for example, viral induced disease, e.g., Yersinia pathogenesis, 
for example. Yersinia pestis (Bubonic Plague), e.g., viral phosphatase mediated 
dephosphorylation of host antiproliferative phosphorylated proteins, for example, viral 
5 induced proliferative diseases, e.g., viral induced cancers, either in vitro, in vivo or in 
situ; (3) regulation of the phosphorylation state of receptors, e.g.. insulin receptor, e.g.. 
insulin receptor substrate 1, either in vitro, in vivo or in situ. 

Various aspects of the invention are described in further detail in the following 
10 subsections: 

I. Isolated Nucleic Acid Molecules 

One aspect of the invention pertains to isolated nucleic acid molecules that 
encode CSAPTP proteins or biologically active portions thereof, as well as nucleic acid 

1 5 fragments sufficient for use as hybridization probes to identify CSAPTP-cncoding 
nucleic acids (e.g., CSAPTP mRNA) and fragments for use as PGR primers for the 
amplification or mutation of CSAPTP nucleic acid molecules. As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules (e.g.. cDNA or genomic 
DNA) and RNA molecules (e.g., mRNA) and analogs of the DNA or RNA generated 

20 using nucleotide analogs. The nucleic acid molecule can be single-stranded or double- 
stranded, but preferably is double-stranded DNA. 

An "isolated" nucleic acid molecule is one which is separated from other nucleic 
acid molecules which are present in the natural source of the nucleic acid. Preferably, an 
"isolated" nucleic acid is free of sequences which naturally flank the nucleic acid (i.e.. 

25 sequences located at the 5' and 3 f ends of the nucleic acid) in the genomic DNA of the 
organism from which the nucleic acid is derived. For example, in various embodiments, 
the isolated CSAPTP nucleic acid molecule can contain less than about 5 kb, 4kb, 3kb. 
2kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic 
acid molecule in genomic DNA of the cell from which the nucleic acid is derived. 

30 Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can be 
substantially free of other cellular material, or culture medium when produced by 
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recombinant techniques, or substantially free of chemical precursors or other chemicals 
when chemically synthesized. 

A nucleic acid molecule of the present invention, e.g.. a nucleic acid molecule 
having the nucleotide sequence of SEQ ID NO:K SEQ ID NO:3, SEQ ID NO:4. SEQ ID 
5 NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12, or the nucleotide 
sequence of the DNA insert of the plasmid deposited with ATCC as Accession Numbers 

, __ n , or , or a portion thereof, can be isolated using standard 

molecular biology techniques and the sequence information provided herein. For 
example, using all or portion of the nucleic acid sequence of SEQ ID NO:E SEQ ID 
1 0 NO:3, SEQ ID NO:4. SEQ ID NO:6. SEQ ID NO:7. SEQ ID NO:9, SEQ ID NO: 1 0, 
SEQ ID NO: 12, or the nucleotide sequence of the DN A insert of the plasmid deposited 

with ATCC as Accession Numbers . . . or . as a hybridization 

probe. CSAPTP nucleic acid molecules can be isolated using standard hybridization and 
cloning techniques (e.g.. as described in Sambrook, J.. Fritsh, E. F., and Maniatis, T. 
15 Molecular Cloning: A Laboratory Manual. 2nd, eel, Cold Spring Harbor Laboratory, 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989). 

Moreover, a nucleic acid molecule encompassing all or a portion of SEQ ID 
NO:l , SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ 
ID NO: 10, SEQ ID NO: 12, or the nucleotide sequence of the DNA insert of the plasmid 

20 deposited with ATCC as Accession Numbers , , , or can be 

isolated by the polymerase chain reaction (PCR) using synthetic oligonucleotide primers 
designed based upon the sequence of SEQ ID NO: 1 . SEQ ID NO:3, SEQ ID NO:4, SEQ 
ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO:12, or the 
nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as 

25 Accession Numbers , , . or • 

A nucleic acid of the invention can be amplified using cDNA, mRNA or 
alternatively, genomic DNA, as a template and appropriate oligonucleotide primers 
according to standard PCR amplification techniques. The nucleic acid so amplified can 
be cloned into an appropriate vector and characterized by DNA sequence analysis. 
30 Furthermore, oligonucleotides corresponding to CSAPTP nucleotide sequences can be 
prepared by standard synthetic techniques, e.g., using an automated DNA synthesizer. 
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In a preferred embodiment, an isolated nucleic acid molecule of the invention 
comprises the nucleotide sequence shown in SEQ ID NO:K SEQ ID NO:4, SEQ ID 
NO:7 and SEQ ID NO: 1 0. The sequence of SEQ ID NO: 1 , SEQ ID NO:4, SEQ ID 
NO:7 and SEQ ID NO: 10, corresponds to the human CSAPTP-1, CSAPTP-2 CSAPTP- 
5 3 and CSAPTP-4 cDNAs, respectively. These cDNAs comprise sequence encoding the 
human CSAPTP-1, CSAPTP-2 , CSAPTP-3 and CSAPTP-4 proteins, i.e., "the coding 
region", from nucleotides 247-767, 1-789, 1-627 and 1-663 respectively, as well as 5' 
untranslated and 3' untranslated sequences. Alternatively, the nucleic acid molecule can 
comprise only the coding region of SEQ ID NO: 1, SEQ ID NO:4, SEQ ID NO:7 and 
10 SEQ ID NO: 10 (e.g., nucleotides 247-767, 1-789, 1-627 and 1-663. respectively), 
corresponding to SEQ ID NO:3, SEQ ID NO:6, SEQ ID NO:9. and SEQ ID NO: 12, 
respectively). 

In another preferred embodiment, an isolated nucleic acid molecule of the 
invention comprises a nucleic acid molecule which is a complement of the nucleotide 

1 5 sequence shown in SEQ ID NO: 1 , SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ 
ID NO:7, SEQ ID NO:9. SEQ ID NO: 10, SEQ ID NO. 12, or the nucleotide sequence 

of the DNA insert of the plasrnid deposited with ATCC as Accession Numbers , 

- , and or a portion of any of these nucleotide sequences. A nucleic 

acid molecule which is complementary to the nucleotide sequence shown in SEQ ID 

20 NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ 
ID NO: 10, SEQ ID NO: 12, or the nucleotide sequence of the DNA insert of the 

plasrnid deposited with ATCC as Accession Numbers , , , and 

is one which is sufficiently complementary to the nucleotide sequence shown in SEQ ID 
NO: 1. SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7. SEQ ID NO:9, SEQ 

25 ID NO: 10, SEQ ID NO: 12, respectively, or the nucleotide sequence of the DNA insert 

of the plasrnid deposited with ATCC as Accession Numbers , , . and 

, such that it can hybridize to the nucleotide sequence shown in SEQ ID NO:l, 
SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7. SEQ ID NO:9, SEQ ID 
NO: 10, SEQ ID NO: 12, respectively, or the nucleotide sequence of the DNA insert of 

30 the plasrnid deposited with ATCC as Accession Numbers , , and 

thereby forming a stable duplex. 
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In still another preferred embodiment, an isolated nucleic acid molecule of the 
present invention comprises a nucleotide sequence which is at least 30. 31. 32-35%, 
preferably about 35-36%, 36-40%, more preferably at least 40-43%, 43-45%, more 
preferably at least 45-50%, and even more preferably at least 50-55%, 55-57%, 57-60%. 
5 60-65%, 65-70%, 70-75%, 75-80%, 80-85%, 85-90%. or 90-95% or more homologous 
to the nucleotide sequences shown in SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ 
ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12, or the 
nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as 
Accession Numbers . . , and . or a portion of any of these 

10 nucleotide sequences. 

Moreover, the nucleic acid molecule of the invention can comprise only a portion 
of the nucleic acid sequence (e.g., to the entire length of the nucleotide sequence) of 
SEQ ID NO:l , SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID 
NO:9, SEQ ID NO: 10, SEQ ID NO: 12. or the nucleotide sequence of the DNA insert 

1 5 of the plasmid deposited with ATCC as Accession Numbers , , , and 

, for example a fragment which can be used as a probe or primer or a fragment 
encoding a biologically active portion of a CSAPTP protein. The nucleotide sequence 
determined from the cloning of the CSAPTP gene allows for the generation of probes 
and primers designed for use in identifying and/or cloning other CSAPTP family 

20 members, as well as CSAPTP homologues from other species. The probe/primer 

typically comprises substantially purified oligonucleotide. The oligonucleotide typically 
comprises a region of nucleotide sequence that hybridizes under stringent conditions to 
at least 12 or 15, preferably about 20 or 25, more preferably about 30, 35, 40, 45, 50, 55, 
60, 65, or 75 consecutive nucleotides of a sense sequence of SEQ ID NO:l, SEQ ID 

25 NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, 
SEQ ID NO: 12, or the nucleotide sequence of the DNA insert of the plasmid deposited 

with ATCC as Accession Numbers , , and . of an anti-sense sequence 

of SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID 
NO:9, SEQ ID NO: 10, SEQ ID NO: 12, or the nucleotide sequence of the DNA insert 

30 of the plasmid deposited with ATCC as Accession Numbers , , and , 

or of a naturally occurring mutant of SEQ ID NO:l , SEQ ID NO:3, SEQ ID NO:4. SEQ 
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ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12. or the 
nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as 

Accession Numbers , „ and . 

In an exemplary embodiment, a nucleic acid molecule of the present invention 
5 comprises a nucleotide sequence which is about 100, preferably 100-200, preferably 
200-300, more preferably 300-400, more preferably 400-500, and even more preferably 
500-516 nucleotides in length and hybridizes under stringent hybridization conditions to 
a nucleic acid molecule of SEQ ID NO: 1 , SEQ ID NO:3, or the nucleotide sequence of 
the DNA insert of the plasmid deposited with ATCC as Accession Number . 

10 In an exemplary embodiment, a nucleic acid molecule of the present invention 

comprises a nucleotide sequence which is about 450, preferably 450-550. more 
preferably 550-650, more preferably 650-750, and even more preferably 750-789 
nucleotides in length and hybridizes under stringent hybridization conditions to a nucleic 
acid molecule of SEQ ID NO:4, SEQ ID NO:6. or the nucleotide sequence of the DNA 

1 5 insert of the plasmid deposited with ATCC as Accession Number . 

In an exemplary embodiment, a nucleic acid molecule of the present invention 
comprises a nucleotide sequence which is about 300. preferably 300-400, more 
preferably 400-500. more preferably 500-600. and even more preferably 600-627 
nucleotides in length and hybridizes under stringent hybridization conditions to a nucleic 

20 acid molecule of SEQ ID NO:7, SEQ ID NO:9, or the nucleotide sequence of the DNA 

insert of the plasmid deposited with ATCC as Accession Number . 

In an exemplary embodiment, a nucleic acid molecule of the present invention 
comprises a nucleotide sequence which is about 200, preferably 200-300, more 
preferably 300-400, more preferably 400-500, and even more preferably 500-600 or 

25 more nucleotides in length and hybridizes under stringent hybridization conditions to a 
nucleic acid molecule of SEQ ID NO: 1 0. SEQ ID NO: 1 2, or the nucleotide sequence of 

the DNA insert of the plasmid deposited with ATCC as Accession Number . 

Probes based on the CSAPTP nucleotide sequences can be used to detect 
transcripts or genomic sequences encoding the same or homologous proteins. In 

30 preferred embodiments, the probe further comprises a label group attached thereto, e.g.. 
the label group can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme 
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co-factor. Such probes can be used as a part of a diagnostic test kit for identifying cells 
or tissue which misexpress a CSAPTP protein, such as by measuring a level of a 
CSAPTP-encoding nucleic acid in a sample of cells from a subject e.g.. detecting 
CSAPTP mRNA levels or determining whether a genomic CSAPTP gene has been 
5 mutated or deleted. 

A nucleic acid fragment encoding a "biologically active portion of a CSAPTP 
protein" can be prepared by isolating a portion of the nucleotide sequence of SEQ ID 
NOT , SEQ ID NO:3. SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7. SEQ ID NO:9, SEQ 
ID NO: 10. SEQ ID NO:12. or the nucleotide sequence of the DNA insert of the plasmid 

1 0 deposited with ATCC as Accession Numbers _, . or , which encodes a 

polypeptide having a CSAPTP biological activity (the biological activities of the 
CSAPTP proteins have previously been described), expressing the encoded portion of 
the CSAPTP protein (e.g., by recombinant expression in vitro) and assessing the activity 
of the encoded portion of the CSAPTP protein. 
1 5 The invention further encompasses nucleic acid molecules that differ from the 

nucleotide sequence shown in SEQ ID NOT. SEQ IDNO:3, SEQ ID NO:4, SEQ ID 
NO:6. SEQ ID NO:7. SEQ ID NO:9, SEQ ID NO: 1 0, SEQ ID NO: 1 2, or the nucleotide 
sequence of the DNA insert of the plasmid deposited with ATCC as Accession Numbers 

? , or , due to degeneracy of the genetic code and thus encode the 

20 same CSAPTP proteins as those encoded by the nucleotide sequence shown in SEQ ID 
NO: 1 , SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ 
ID NO: 10, SEQ ID NO:12, or the nucleotide sequence of the DNA insert of the plasmid 

deposited with ATCC as Accession Numbers , , or . In another 

embodiment, an isolated nucleic acid molecule of the invention has a nucleotide 
25 sequence encoding a protein having an amino acid sequence shown in SEQ ID NO:2, 
SEQ ID NO:5, SEQ ID NO:8, or SEQ ID NO: 1 1 . 

In addition to the CSAPTP nucleotide sequences shown in SEQ ID NOT, SEQ 
ID NO:3, SEQ ID NO:4. SEQ ID NO:6. SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 1 0. 
SEQ ID NO: 12. or the nucleotide sequence of the DNA insert of the plasmid deposited 

30 with ATCC as Accession Numbers , . or . it will be appreciated by 

those skilled in the art that DNA sequence polymorphisms that lead to changes in the 



BNSDOCID <WO 0018B90A2 I 



WO 00/18890 




PCT/US99/22924 



-44 - 



amino acid sequences of the CSAPTP proteins may exist within a population (e.g., the 
human population). Such genetic polymorphism in the CSAPTP genes may exist among 
individuals within a population due to natural allelic variation. As used herein, the terms 
"gene" and "recombinant gene" refer to nucleic acid molecules comprising an open 
5 reading frame encoding a CSAPTP protein, preferably a mammalian CSAPTP protein. 
Such natural allelic variations can typically result in 1-5% variance in the nucleotide 
sequence of a CSAPTP gene. Any and all such nucleotide variations and resulting 
amino acid polymorphisms in CSAPTP genes that are the result of natural allelic 
variation and that do not alter the functional activity of a CSAPTP protein are intended 

10 to be within the scope of the invention. 

Moreover, nucleic acid molecules encoding other CSAPTP family members, and 
thus which have a nucleotide sequence which differs from the CSAPTP sequences of 
SEQ ID NO: 1 , SEQ ID NO:3. SEQ ID NO:4. SEQ ID NO:6. SEQ ID NO:7. SEQ ID 
NO:9, SEQ ID NO: 10. SEQ ID NO:12, or the nucleotide sequence of the DNA insert of 

1 5 the plasmid deposited with ATCC as Accession Numbers , , or are 

intended to be within the scope of the invention. For example, a CSAPTP cDN A can be 
identified based on the nucleotide sequence of human CSAPTP. Moreover, nucleic acid 
molecules encoding CSAPTP proteins from different species, and thus which have a 
nucleotide sequence which differs from the CSAPTP sequences of SEQ ID NO: 1 , SEQ 

20 ID NO:3, SEQ ID NO:4, SEQ ID NO:6. SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, 
SEQ ID NO: 12, or the nucleotide sequence of the DNA insert of the plasmid deposited 

with ATCC as Accession Numbers , , or _____ are intended to be within the 

scope of the invention. For example, an mouse CSAPTP cDNA can be identified based 
on the nucleotide sequence of a human CSAPTP. 

25 Nucleic acid molecules corresponding to natural allelic variants and homologues 

of the CSAPTP cDNAs of the invention can be isolated based on their homology to the 
CSAPTP nucleic acids disclosed herein using the cDNAs disclosed herein, or a portion 
thereof, as a hybridization probe according to standard hybridization techniques under 
stringent hybridization conditions. 
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Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
invention is at least 15 nucleotides in length and hybridizes under stringent conditions to 
the nucleic acid molecule comprising the nucleotide sequence of SEQ ID NO:l, SEQ ID 
NO:3, SEQ ID NO:4, SEQ ID NO:0, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 1 0, 
5 SEQ ID NO: 12, or the nucleotide sequence of the DNA insert of the plasmid deposited 

with ATCC as Accession Numbers , , or . In other embodiment, the 

nucleic acid is at least 30, 50, 100, 250, 500, 750, 1000, 1500 nucleotides in length. As 
used herein, the term "hybridizes under stringent conditions" is intended to describe 
conditions for hybridization and washing under which nucleotide sequences at least 
10 25%, 30%, 35%. 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%. 90%, 95% or 
more homologous to each other typically remain hybridized to each other. Preferably, 
the conditions are such that sequences at least 70%. more preferably at least 80%, even 
more preferably at least 85% or 90% homologous to each other typically remain 
hybridized to each other. Such stringent conditions arc known to those skilled in the art 
1 5 and can be found in Current Protocols in Molecular Biology. John Wiley & Sons, N. Y. 
(1989), 6.3.1-6.3.6. A preferred, non-limiting example of stringent hybridization 
conditions are hybridization in 6X sodium chloride/sodium citrate (SSC) at about 45°C, 
followed by one or more washes in 0.2 X SSC, 0.1 % SDS at 50-65°C. Preferably, an 
isolated nucleic acid molecule of the invention that hybridizes under stringent conditions 
20 to the sequence of SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID 
NO:7, SEQ ID NO:9, SEQ ID NO: 10, or SEQ ID NO: 12, corresponds to a naturally- 
occurring nucleic acid molecule. As used herein, a "naturally-occurring" nucleic acid 
molecule includes an RNA or DNA molecule having a nucleotide sequence that occurs 
in nature (e.g.. encodes a natural protein). 
25 In addition to naturally-occurring allelic variants of the CSAPTP sequences that 

may exist in the population, the skilled artisan will further appreciate that changes can be 
introduced by mutation into the nucleotide sequences of SEQ ID NO:l, SEQ ID NO:3, 
SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7. SEQ ID NO:9. SEQ ID NO: 1 0, SEQ ID 
NO: 12, or the nucleotide sequence of the DNA insert of the plasmid deposited with 

30 ATCC as Accession Numbers , or , thereby leading to changes in the 

amino acid sequence of the encoded CSAPTP proteins, without altering the functional 
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ability of the CSAPTP proteins. For example, nucleotide substitutions leading to amino 
acid substitutions at "non-essential" amino acid residues can be made in the sequence of 
SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID 
NO;9, SEQ ID NO: 10, SEQ ID NO:12, or the nucleotide sequence of the DNA insert of 

5 the plasmid deposited with ATCC as Accession Numbers , , or . A 

"non-essential" amino acid residue is a residue that can be altered from the wild-type 
sequence of CSAPTP (e.g., the sequence of SEQ ID NO:2, SEQ ID NO:5, SEQ ID 
NO:8, or SEQ ID NO:l 1) without altering the biological activity, whereas an "essential" 
amino acid residue is required for biological activity. For example, amino acid residues 

1 0 that are conserved among the CSAPTP proteins of the present invention, are predicted to 
be particularly unamenable to alteration (e.g., the ten conserved cysteines involved in 
forming disulfide linkages or the conserved histidine, aspartate, or serine of the active 
enzymatic site). Moreover, amino acid residues that are defined by the CSAPTP 
intradomain disulfide bond consensus sequence, the phosphatase active domain, the 

15 phosphatase extended catalytic active domain, the phosphatase catalytic active domain, 
the phosphatase catalytic core active domain, and the phosphatase catalytic invariant 
core active domain are signature sequences and are therefore particularly unamenable to 
alteration. Furthermore, additional amino acid residues that are conserved between the 
CSAPTP proteins of the present invention and other members of the Protein Tyrosine 

20 Phosphatase superfamily or protein families containing tyrosine, serine or threonine 
phosphatase activity are not likely to be amenable to alteration. 

Accordingly, another aspect of the invention pertains to nucleic acid molecules 
encoding CSAPTP proteins that contain changes in amino acid residues that are not 
essential for activity. Such CSAPTP proteins differ in amino acid sequence from SEQ 

25 ID NO:2, SEQ ID NO:5, SEQ ID NO:8, or SEQ ID NO:l 1 yet retain biological activity. 
In one embodiment, the isolated nucleic acid molecule comprises a nucleotide sequence 
encoding a protein, wherein the protein comprises an amino acid sequence at least 10%, 
15%, 20%, 23%, 24%, 25%, 30%. 35%, 40%. 42%, 45%, 50%, 55%. 57%, 60%, 65%, 
70%, 75%, 80%. 85%, 90%, 95%, 99% or more homologous to the amino acid sequence 

30 of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO:l 1. Preferably, the 

protein encoded by the nucleic acid molecule is at least 65-70% homologous to SEQ ID 



WO 00/18890 




PCT/US99/22924 



-47- 



NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO: 1 1, more preferably at least 75-80% 
homologous to SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO: 1 E even 
more preferably at least 85-90% homologous to SEQ ID NO:2, SEQ ID NO:5, SEQ ID 
NO:8 or SEQ ID NO:l E and most preferably at least 95% homologous to SEQ ID 
5 NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO:l 1 (e.g., the entire amino acid 
sequence of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO:l 1 ). 

An isolated nucleic acid molecule encoding a CSAPTP protein homologous to 
the protein of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO: 1 1 can be 
created by introducing one or more nucleotide substitutions, additions or deletions into 

10 the nucleotide sequence of SEQ ID NO: E SEQ ID NO:3. SEQ ID NO:4, SEQ ID NO:6, 
SEQ ID NO:7. SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:12. or the nucleotide 
sequence of the DNA insert of the plasmid deposited with ATCC as Accession Numbers 

, . or , such that one or more amino acid substitutions, additions or 

deletions are introduced into the encoded protein. Mutations can be introduced into 

1 5 SEQ ID NO: 1 , SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7. SEQ ID 

NO:9, SEQ ID NO: 10, SEQ ID NO: 12, or the nucleotide sequence of the DNA insert of 

the plasmid deposited with ATCC as Accession Numbers , , or by 

standard techniques, such as site-directed mutagenesis and PCR-mediated mutagenesis. 
Preferably, conservative amino acid substitutions are made at one or more predicted 

20 non-essential amino acid residues. A "conservative amino acid substitution" is one in 
which the amino acid residue is replaced with an amino acid residue having a similar 
side chain. Families of amino acid residues having similar side chains have been 
defined in the art. These families include amino acids with basic side chains (e.g., 
lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), 

25 uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, 
tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, 
proline, phenylalanine, methionine, tryptophan), beta-branched side chains (e.g., 
threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, 
tryptophan, histidine). Thus, a predicted nonessential amino acid residue in a CSAPTP 

30 protein is preferably replaced with another amino acid residue from the same side chain 
family. Alternatively, in another embodiment, mutations can be introduced randomly 
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along all or part of a CSAPTP coding sequence, such as by saturation mutagenesis, and 
the resultant mutants can be screened for CSAPTP biological activity to identify mutants 
that retain activity. Following mutagenesis of SEQ ID NO:l, SEQ ID NO:3, SEQ ID 
NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9. SEQ ID NO: 10, SEQ ID NO:12, 
5 or the nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as 

Accession Numbers , , or , the encoded protein can be expressed 

recombinantly and the activity of the protein can be determined. 

In a preferred embodiment a mutant CSAPTP protein can be assayed for the ability to 
(1) regulate the cell cycle, e.g., dephosphorylation of phosphorylated proteins involved 

10 in the cell cycle, e.g., dephosphorylation of phosphorylated proteins involved in the cell 
cycle, e.g., proliferation-mediating proteins, e.g., Cdc25A, a cell cycle phosphatase 
which regulates the Gl/S-phase transition, e.g., antiproliferative proteins, either in vitro, 
in vivo or in situ; (2) mediation of the viral pathogenicity, e.g., viral phosphatase 
mediated dephosphorylation of host phosphory lated proteins, for example, viral induced 

15 disease, e.g.. Yersinia pathogenesis, for example. Yersinia pestis (Bubonic Plague), e.g.. 
viral phosphatase mediated dephosphorylation of host antiproliferative phosphorylated 
proteins, for example, viral induced proliferative diseases, e.g., viral induced cancers, 
either in vitro, in vivo or in situ; (3) regulation of the phosphorylation state of receptors, 
e.g., insulin receptor, e.g., insulin receptor substrate 1, either in vitro, in vivo or in situ. 

20 In addition to the nucleic acid molecules encoding CSAPTP proteins described 

above, another aspect of the invention pertains to isolated nucleic acid molecules which 
are antisense thereto. An "antisense" nucleic acid comprises a nucleotide sequence 
which is complementary to a "sense" nucleic acid encoding a protein, e.g., 
complementary to the coding strand of a double-stranded cDNA molecule or 

25 complementary to an mRNA sequence. Accordingly, an antisense nucleic acid can 
hydrogen bond to a sense nucleic acid. The antisense nucleic acid can be 
complementary to an entire CSAPTP coding strand, or to only a portion thereof. In one 
embodiment, an antisense nucleic acid molecule is antisense to a "coding region" of the 
coding strand of a nucleotide sequence encoding CSAPTP. The term "coding region" 

30 includes the region of the nucleotide sequence comprising codons which are translated 
into amino acid residues (e.g.. the coding region of human CSAPTP corresponds to ). In 
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another embodiment, the antisense nucleic acid molecule is antisense to a "noncoding 
region" of the coding strand of a nucleotide sequence encoding CSAPTP. The term 
"noncoding region" includes 5' and 3' sequences which flank the coding region that are 
not translated into amino acids (i.e., also referred to as 5* and 3' untranslated regions). 
5 Given the coding strand sequences encoding CSAPTP disclosed herein (e.g., 

SEQ ID NO:3, SEQ ID NO:6, SEQ ID NO:9, SEQ ID NO: 12), antisense nucleic acids 
of the invention can be designed according to the rules of Watson and Crick base 
pairing. The antisense nucleic acid molecule can be complementary to the entire coding 
region of CSAPTP mRNA, but more preferably is an oligonucleotide which is antisense 
10 to only a portion of the coding or noncoding region ol CSAPTP mRNA. For example, 
the antisense oligonucleotide can be complementary to the region surrounding the 
translation start site of CSAPTP mRNA. An antisense oligonucleotide can be, for 
example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An 
antisense nucleic acid of the invention can be constructed using chemical synthesis and 
15 enzymatic ligation reactions using procedures known in the art. For example, an 

antisense nucleic acid (e.g., an antisense oligonucleotide) can be chemically synthesized 
using naturally occurring nucleotides or variously modified nucleotides designed to 
increase the biological stability of the molecules or to increase the physical stability of 
the duplex formed between the antisense and sense nucleic acids, e.g., phosphorothioate 
20 derivatives and acridine substituted nucleotides can be used. Examples of modified 
nucleotides which can be used to generate the antisense nucleic acid include 5- 
fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xantine, 4- 
acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2- 
thiouridine, 5-carhoxymethylaminomethyluracil, dihydrouracil, beta-D- 
25 galactosylqueosinc, inosine, N6-isopentenyladenine, 1 -methylguanine, 1-methylinosine, 
2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine, 5- 
methylcytosine, N6-adenine, 7-methylguanine, 5-methylaminomethyluracil, 5- 
methoxyaminomethyl-2-thiouracil, bcta-D-mannosylqueosine, 5'- 
methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6-isopentenyladenine, 
30 uracil-5-oxyacetic acid (v). wybutoxosine, pseudouracil, queosine, 2-thiocytosine, 5- 
methyl-2-thiouracil, 2-thiouracil, 4-thiouracil. 5-methyluracil, uracil-5- oxyacetic acid 
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methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 3-(3-amino-3-N-2- 
carboxy propyl) uracil, (acp3)w, and 2.6-diaminopurine. Alternatively, the antisense 
nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from 
5 the inserted nucleic acid will be of an antisense orientation to a target nucleic acid of 
interest, described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered 
to a subject or generated in situ such that they hybridize with or bind to cellular mRNA 
and/or genomic DNA encoding a CSAPTP protein to thereby inhibit expression of the 

1 0 protein, e.g.. by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the 
case of an antisense nucleic acid molecule which binds to DNA duplexes, through 
specific interactions in the major groove of the double helix. An example of a route of 
administration of antisense nucleic acid molecules of the invention include direct 

1 5 injection at a tissue site. Alternatively, antisense nucleic acid molecules can be modified 
to target selected cells and then administered systemically. For example, for systemic 
administration, antisense molecules can be modified such that they specifically bind to 
receptors or antigens expressed on a selected cell surface, e.g., by linking the antisense 
nucleic acid molecules to peptides or antibodies which bind to cell surface receptors or 

20 antigens. The antisense nucleic acid molecules can also be delivered to cells using the 
vectors described herein. To achieve sufficient intracellular concentrations of the 
antisense molecules, vector constructs in which the antisense nucleic acid molecule is 
placed under the control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention 

25 is an a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms 
specific double-stranded hybrids with complementary RNA in which, contrary to the 
usual p-units, the strands run parallel to each other (Gaultier et al. (1987) Nucleic Acids 
Res. 15:6625-6641). The antisense nucleic acid molecule can also comprise a 2'-o- 
methylribonucleotide (Inoue ei al. (1987) Nucleic Acids Res. 15:6131-6148) or a 

30 chimeric RNA-DNA analogue (Inoue et al. (1987) FEES Lett. 215:327-330), 
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In still another embodiment, an antisense nucleic acid of the invention is a 
ribozyme. Ribozymes are catalytic RNA molecules with ribonuclease activity which are 
capable of cleaving a single-stranded nucleic acid, such as an mRNA, to which they 
have a complementary region. Thus, ribozymes (e.g., hammerhead ribozymes 
5 (described in Haselhoff and Gerlach (1988) Nature 334:585-501 )) can be used to 
catalytically cleave CSAPTP mRNA transcripts to thereby inhibit translation of 
CSAPTP mRNA. A ribozyme having specificity for a CSAPTP-encoding nucleic acid 
can be designed based upon the nucleotide sequence of a CSAPTP cDNA disclosed 
herein (i.e., SEQ ID NO: 1 , SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6. SEQ ID NO:7, 
10 SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12, or the nucleotide sequence of the DNA 

insert of the plasmid deposited with ATCC as Accession Numbers . - or 

). For example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed 

in which the nucleotide sequence of the active site is complementary to the nucleotide 
sequence to be cleaved in a CSAPTP-encoding mRNA. See, e.g., Cech et aL U.S. 
15 Patent No. 4,987,071 ; and Cech et al. U.S. Patent No. 5.1 16,742. Alternatively, 

CSAPTP mRNA can be used to select a catalytic RNA having a specific ribonuclease 
activity from a pool of RNA molecules. See, e.g., Bartel, D. and Szostak, J.W. (1993) 
Science 261:1411-1418. 

Alternatively, CSAPTP gene expression can be inhibited by targeting nucleotide 
20 sequences complementary to the regulatory region of the CSAPTP (e.g., the CSAPTP 
promoter and/or enhancers) to form triple helical structures that prevent transcription of 
the CSAPTP gene in target cells. See generally, Helene, C. (1 991 ) Anticancer Drug 
Des. 6(6):569-84; Helene, C. et al (1992) Ann. MY. Acad Sci. 660:27-36; and Maher, 
L.J. (1992) Bioassays 14(12):807-15. 
25 In yet another embodiment, the CSAPTP nucleic acid molecules of the present 

invention can be modified at the base moiety, sugar moiety or phosphate backbone to 
improve, e.g., the stability, hybridization, or solubility of the molecule. For example, 
the deoxyribose phosphate backbone of the nucleic acid molecules can be modified to 
generate peptide nucleic acids (see Hyrup B. et al. (1996) Bioorganic <£ Medicinal 
30 Chemistry 4(1): 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" 
refer to nucleic acid mimics, e.g., DNA mimics, in which the deoxyribose phosphate 
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backbone is replaced by a pseudopeptide backbone and only the four natural nucleobases 
are retained. The neutral backbone of PNAs has been shown to allow for specific 
hybridization to DNA and RNA under conditions of low ionic strength. The synthesis 
of PNA oligomers can be performed using standard solid phase peptide synthesis 
5 protocols as described in Hyrup B. et al (1 996) supra; Perry-O'Keefe et al PNAS 93: 
14670-675. 

PNAs of CSAPTP nucleic acid molecules can be used in therapeutic and 
diagnostic applications. For example. PNAs can be used as antisense or antigene agents 
for sequence-specific modulation of gene expression by, for example, inducing 

10 transcription or translation arrest or inhibiting replication. PNAs of CSAPTP nucleic 
acid molecules can also be used in the analysis of single base pair mutations in a gene, 
(e.g., by PNA-directed PGR clamping); as 'artificial restriction enzymes' when used in 
combination with other enzymes, (e.g., SI nucleases (Hyrup B. (1996) supra)): or as 
probes or primers for DNA sequencing or hybridization (Hyrup B. et al. (1996) supra; 

1 5 Perry-O'Keefe supra). 

In another embodiment, PNAs of CSAPTP can be modified, (e.g., to enhance 
their stability or cellular uptake), by attaching lipophilic or other helper groups to PNA, 
by the formation of PNA-DNA chimeras, or by the use of liposomes or other techniques 
of drug delivery known in the art. For example, PNA-DNA chimeras of CSAPTP 

20 nucleic acid molecules can be generated which may combine the advantageous 

properties of PNA and DNA. Such chimeras allow DNA recognition enzymes, (e.g., 
RNAse H and DNA polymerases), to interact with the DNA portion while the PNA 
portion would provide high binding affinity and specificity. PNA-DNA chimeras can be 
linked using linkers of appropriate lengths selected in terms of base stacking, number of 

25 bonds between the nucleobases, and orientation (Hyrup B. ( 1 996) supra). The synthesis 
of PNA-DNA chimeras can be performed as described in Hyrup B. (1996) supra and 
Finn P.J. et al (1996) Nucleic Acids Res. 24 (17): 3357-63. For example, a DNA chain 
can be synthesized on a solid support using standard phosphoramidite coupling 
chemistry and modified nucleoside analogs, e.g., 5'-(4-methoxytrityl)amino-5'-deoxy- 

30 thymidine phosphoramidite, can be used as a between the PNA and the 5' end of DNA 
(Mag, M. et al (1989) Nucleic Acid Res. 17: 5973-88). PNA monomers are then 
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coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment 
and a 3' DNA segment (Finn P.J, et al (1996) supra). Alternatively, chimeric molecules 
can be synthesized with a 5' DNA segment and a 3* PNA segment (Petersen K.H. et al 
(1975) Bioorganic Med. Chcm. Lett. 5: 1 1 19-1 1 124). 
5 In other embodiments, the oligonucleotide may include other appended groups 

such as peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating 
transport across the cell membrane (see. e.g., Letsinger et al (1989) Proc. Natl Acad. 
Sci. US 86:6553-6556; Lemaitre et al (1987) Proc. Natl Acad. Set. USA 84:648-652; 
PC T Publication No. W088/09810, published December 15, 1988) or the blood-brain 

10 barrier (see, e.g., PCT Publication No. W089/10134, published April 25. 1988). In 

addition, oligonucleotides can be modified with hybridization-triggered cleavage agents 
(See, e.g., Krol et al (1988) BioTcchniques 6:958-976) or intercalating agents. (See, 
e.g., Zon (1988) Pharm. Res. 5:539-549). To this end, the oligonucleotide may be 
conjugated to another molecule, (e.g., a peptide, hybridization triggered cross-linking 

1 5 agent, transport agent, or hybridization-triggered cleavage agent). 

II. Isolated CSAPTP Proteins and Anti-CSAPTP Antibodies 

One aspect of the invention pertains to isolated CSAPTP proteins, and 
biologically active portions thereof, as well as polypeptide fragments suitable for use as 

20 immunogens to raise anti-CSAPTP antibodies. In one embodiment, native CSAPTP 
proteins can be isolated from cells or tissue sources by an appropriate purification 
scheme using standard protein purification techniques. In another embodiment, 
CSAPTP proteins are produced by recombinant DNA techniques. Alternative to 
recombinant expression, a CSAPTP protein or polypeptide can be synthesized 

25 chemically using standard peptide synthesis techniques. 

An "isolated" or "purified" protein or biologically active portion thereof is 
substantially free of cellular material or other contaminating proteins from the cell or 
tissue source from which the CSAPTP protein is derived, or substantially free from 
chemical precursors or other chemicals when chemically synthesized. The language 

30 "substantially free of cellular material" includes preparations of CSAPTP protein in 
which the protein is separated from cellular components of the cells from which it is 
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isolated or recombinantly produced. In one embodiment, the language "substantially 
free of cellular material " includes preparations of CSAPTP protein having less than 
about 30% (by dry weight) of non-CSAPTP protein (also referred to herein as a 
"contaminating protein"), more preferably less than about 20% of non-CSAPTP protein, 
5 still more preferably less than about 10% of non-CSAPTP protein, and most preferably 
less than about 5% non-CSAPTP protein. When the CSAPTP protein or biologically 
active portion thereof is recombinantly produced, it is also preferably substantially free 
of culture medium, i.e., culture medium represents less than about 20%. more preferably 
less than about 10%. and most preferably less than about 5% of the volume of the 

1 0 protein preparation. 

The language "substantially free of chemical precursors or other chemicals" 
includes preparations of CSAPTP protein in which the protein is separated from 
chemical precursors or other chemicals which are involved in the synthesis of the 
protein. In one embodiment, the language "substantially free of chemical precursors or 

1 5 other chemicals" includes preparations of CSAPTP protein having less than about 30% 
(by dry weight ) of chemical precursors or non-CSAPTP chemicals, more preferably less 
than about 20% chemical precursors or non-CSAPTP chemicals, still more preferably 
less than about 10% chemical precursors or non-CSAPTP chemicals, and most 
preferably less than about 5% chemical precursors or non-CSAPTP chemicals. 

20 Biologically active portions of a CSAPTP protein include peptides comprising 

amino acid sequences sufficiently homologous to or derived from the amino acid 
sequence of the CSAPTP protein, e.g., the amino acid sequence shown in SEQ ID NO:2, 
SEQ ID NO:5, SEQ ID NO:8, or SEQ ID NO: 1 1, which include less amino acids than 
the full length CSAPTP proteins, and exhibit at least one activity of a CSAPTP protein. 

25 Typically, biologically active portions comprise a domain or motif with at least one 

activity of the CSAPTP protein. A biologically active portion of a CSAPTP protein can 
be a polypeptide which is, for example, 10, 25, 50. 100 or more amino acids in length. 

It is to be understood that a preferred biologically active portion of a CSAPTP 
protein of the present invention may contain at least one of the above-identified 

30 structural domains. A more preferred biologically active portion of a CSAPTP protein 
may contain at least two of the above-identified structural domains. Moreover, other 
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biologically active portions, in which other regions of the protein are deleted, can be 
prepared by recombinant techniques and evaluated for one or more of the functional 
activities of a native CSAPTP protein. 

In a preferred embodiment, the CSAPTP protein has an amino acid sequence 
5 shown in SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO: 1 1 . In other 
embodiments, the CSAPTP protein is substantially homologous to SEQ ID NO:2. SEQ 
ID NO:5. SEQ ID NO:8, or SEQ ID NO:l 1 and retains the functional activity of the 
protein of SEQ ID NO:2. SEQ ID NO:5. SEQ ID NO:8 or SEQ ID NO: 1 1 . yet differs in 
amino acid sequence due to natural allelic variation or mutagenesis, as described in 
10 detail in subsection I above. 

Accordingly, in another embodiment, the CSAPTP- 1 protein is a protein which 
comprises an amino acid sequence at least 79% homologous to the amino acid sequence 
of SEQ ID NO:2. and retains the functional activity of the CSAPTP- 1 proteins of SEQ 
ID NO:2. Preferably, the protein is at least 30-35% homologous to SEQ ID NO:2. more 
1 5 preferably at least 35-40% homologous to SEQ ID NO:2. even more preferably at least 
40-45% homologous to SEQ ID NO:2, and even more preferably at least 45-50%, 50- 
55%, 55-60%. 60-65%, 65-70%, 70-75%. 75-79%. 79-80%, 80-85%. 85-90%, or 90- 
95% or more homologous to SEQ ID NO:2. 

Accordingly, in another embodiment, the CSAPTP-2 protein is a protein which 
20 comprises an amino acid sequence at least 23% homologous to the amino acid sequence 
of SEQ ID NO:5 and retains the functional activity of the CSAPTP-2 proteins of SEQ 
ID NO:5. Preferably, the protein is at least 10%-15% homologous to SEQ ID NO:5, 
more preferably at least 1 5-20%, more preferably at least 20-23%, more preferably at 
least 23-25%.more preferably at least 25-30%, more preferably at least 30-35%, more 
25 preferably at least 35-40% homologous to SEQ ID NO:5. even more preferably at least 
40-45% homologous to SEQ ID NO:5. and even more preferably at least 45-50%, 50- 
55%, 55-60%. 60-65%, 65-70%. 70-75%. 75-80%, 80-85%, 85-90%. or 90-95% or more 
homologous to SEQ ID NO:5. 

Accordingly, in another embodiment, the CSAPTP-3 protein is a protein which 
30 comprises an amino acid sequence at least 24° o homologous to the amino acid sequence 
of SEQ ID NO:8 and retains the functional activity of the CSAPTP-3 proteins of SEQ 
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ID NO:8. Preferably, the protein is at least 10-15%, 15-20%, 20-24%, 24-25%. 25-30%, 
30-35% homologous to SEQ ID NO:8, more preferably at least 35-40% homologous to 
SEQ ID NO:8, even more preferably at least 40-45% homologous to SEQ ID NO:8. and 
even more preferably at least 45-50%, 50-55%. 55-60%, 60-65%, 65-70%, 70-75%, 75- 
5 80%>, 80-85%, 85-90%, or 90-95% or more homologous to SEQ ID NO:8. 

Accordingly, in another embodiment, the CSAPTP-4 protein is a protein which 
comprises an amino acid sequence at least about 42% or more homologous to the amino 
acid sequence of SEQ ID NO:l 1. and retains the functional activity of the CSAPTP-4 
proteins of SEQ ID NO:l 1. Preferably, the protein is at least about 10-15% to SEQ ID 

1 0 NO: 1 1 . more preferably at least about 1 5-20° o to SEQ ID NO: 1 1 , more preferably at 

least about 20-25% to SEQ ID NO:l 1. more preferably at least about 25-30% to SEQ ID 
NO: 1 1 . more preferably at least about 30-35° o homologous to SEQ ID NO: 1 1 . more 
preferably at least about 35-40° o homologous to SEQ ID NO: 1 1 , even more preferably 
at least about 40-42% homologous to SEQ ID NO:l 1, and even more preferably at least 

15 about 42-45%, 45-50%. 50-55° o, 55-60%. 60-65%. 65-70%, 70-75%. 75-80%. 80-85%, 
85-90° o, or 90-95% or more homologous to SEQ ID NO: 1 1 . 

To determine the percent identity of two amino acid sequences or of two nucleic 
acid sequences, the sequences are aligned for optimal comparison purposes (e.g.. gaps 
can be introduced in one or both of a first and a second amino acid or nucleic acid 

20 sequence for optimal alignment and non-homologous sequences can be disregarded for 
comparison purposes). In a preferred embodiment, the length of a reference sequence 
aligned for comparison purposes is at least 30%, preferably at least 40%, more 
preferably at least 50%, even more preferably at least 60%, and even more preferably at 
least 70%. 80%, or 90% of the length of the reference sequence (e.g.. when aligning a 

25 second sequence to the CSAPTP amino acid sequence of SEQ ID NO:2 having 173 

amino acid residues, at least 52. preferably at least 70. more preferably at least 87, even 
more preferably at least 104, and even more preferably at least 121, 138 or 158 amino 
acid residues are aligned). The amino acid residues or nucleotides at corresponding 
amino acid positions or nucleotide positions are then compared. When a position in the 

30 first sequence is occupied by the same amino acid residue or nucleotide as the 

corresponding position in the second sequence, then the molecules are identical at that 
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position (as used herein amino acid or nucleic acid "identity" is equivalent to amino acid 
or nucleic acid "homology"). The percent identity between the two sequences is a 
function of the number of identical positions shared by the sequences, taking into 
account the number of gaps, and the length of each gap, which need to be introduced for 
5 optimal alignment of the two sequences. 

The comparison of sequences and determination of percent identity between two 
sequences can be accomplished using a mathematical algorithm. In a preferred 
embodiment, the percent identity between two amino acid sequences is determined using 
the Needleman and Wunsch (./. Mol Biol (48):444-453 (1970)) algorithm which has 
10 been incorporated into the GAP program in the GCG software package (available at 

http://www.gcg.com). using either a Blossom 62 matrix or a PAM250 matrix, and a gap 
weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1 , 2, 3, 4, 5, or 6. In yet 
another preferred embodiment, the percent identity between two nucleotide sequences is 
determined using the GAP program in the GCG software package (available at 
1 5 http://www.gcg.com), using a NWSgapdna.CMP matrix and a gap weight of 40, 50, 60, 
70, or 80 and a length weight of 1. 2, 3, 4, 5, or 6. In another embodiment, the percent 
identity between two amino acid or nucleotide sequences is determined using the 
algorithm of E. Meyers and W. Miller (CABIOS, 4:1 1-17 (1989)) which has been 
incorporated into the ALIGN program (version 2.0), using a PAM120 weight residue 
20 table, a gap length penalty of 1 2 and a gap penalty of 4. 

The nucleic acid and protein sequences of the present invention can further be 
used as a "query sequence" to perform a search against public databases to, for example, 
identify other family members or related sequences. Such searches can be performed 
using the NBLAST and XBLAST programs (version 2.0) of Altschul, et al. ( 1 990) J. 
25 Mol Biol 21 5:403-10. BLAST nucleotide searches can be performed with the 
NBLAST program, score = 100, wordlength = 12 to obtain nucleotide sequences 
homologous to CSAPTP nucleic acid molecules of the invention. BLAST protein 
searches can be performed with the XBLAST program, score = 50, wordlength - 3 to 
obtain amino acid sequences homologous to CSAPTP protein molecules of the 
30 invention. To obtain gapped alignments for comparison purposes. Gapped BLAST can 
be utilized as described in Altschul et ah, (1997) Nucleic Acids Res. 25(17):3389-3402. 
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When utilizing BLAST and Gapped BLAST programs, the default parameters of the 
respective programs (e.g., XBLAST and NBLAST) can be used. See 
http://www.ncbi.nlm.nih.gov. 

The invention also provides CSAPTP chimeric or fusion proteins. As used 
5 herein, a CSAPTP "chimeric protein" or "fusion protein" comprises a CSAPTP 
polypeptide operatively linked to a non-CSAPTP polypeptide. A "CSAPTP 
polypeptide" includes a polypeptide having an amino acid sequence corresponding to 
CSAPTP, whereas a "non-CSAPTP polypeptide" includes a polypeptide having an 
amino acid sequence corresponding to a protein which is not substantially homologous 

10 to the CSAPTP protein, e.g., a protein which is different from the CSAPTP protein and 
which is derived from the same or a different organism. Within a CSAPTP fusion 
protein the CSAPTP polypeptide can correspond to all or a portion of a CSAPTP 
protein. In a preferred embodiment, a CSAPTP fusion protein comprises at least one 
biologically active portion of a CSAPTP protein. In another preferred embodiment, a 

1 5 CSAPTP fusion protein comprises at least two biologically active portions of a CSAPTP 
protein. Within the fusion protein, the term "operatively linked" is intended to indicate 
that the CSAPTP polypeptide and the non-CSAPTP polypeptide are fused in-frame to 
each other. The non-CSAPTP polypeptide can be fused to the N-terminus or C-terminus 
of the CSAPTP polypeptide. 

20 For example, in one embodiment, the fusion protein is a GST-CSAPTP fusion 

protein in which the CSAPTP sequences are fused to the C-terminus of the GST 
sequences. Such fusion proteins can facilitate the purification of recombinant CSAPTP. 

In another embodiment, the fusion protein is a CSAPTP protein containing a 
25 heterologous signal sequence at its N-terminus. For example, the native CSAPTP signal 
sequence can be removed and replaced with a signal sequence from another protein. In 
certain host cells (e.g., mammalian host cells), expression and/or secretion of CSAPTP 
can be increased through use of a heterologous signal sequence. 

The CSAPTP fusion proteins of the invention can be incorporated into 
30 pharmaceutical compositions and administered to a subject in vivo. The CSAPTP fusion 
proteins can be used to affect the bioavailability of a CSAPTP target molecule. Use of 
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CSAPTP fusion proteins may be useful therapeutically for the treatment of proliferative 
disorders (e.g., cancer). Moreover, the CSAPTP-fusion proteins of the invention can be 
used as immunogens to produce anti-CSAPTP antibodies in a subject, to purify 
CSAPTP ligands and in screening assays to identify molecules which inhibit the 
5 interaction of CSAPTP with a CSAPTP target molecule. 

Preferably, a CSAPTP chimeric or fusion protein of the invention is produced by 
standard recombinant DN A techniques. For example. DN A fragments coding for the 
different polypeptide sequences are ligated together in-frame in accordance with 
conventional techniques, for example by employing blunt-ended or stagger-ended 
1 0 termini for ligation, restriction enzyme digestion to provide for appropriate termini, 
filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to avoid 
undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene 
can be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PCR amplification of gene fragments can be carried out using anchor 
15 primers which give rise to complementary overhangs between two consecutive gene 
fragments which can subsequently be annealed and reamplified to generate a chimeric 
gene sequence (see, for example, Current Protocols in Molecular Biology, eds. Ausubel 
et ah John Wiley & Sons: 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g., a GST polypeptide). A CSAPTP- 
20 encoding nucleic acid can be cloned into such an expression vector such that the fusion 
moiety is linked in-frame to the CSAPTP protein. 

The present invention also pertains to variants of the CSAPTP proteins which 
function as either CSAPTP agonists (mimetics) or as CSAPTP antagonists. Variants of 
the CSAPTP proteins can be generated by mutagenesis, e.g., discrete point mutation or 
25 truncation of a CSAPTP protein. An agonist of the CSAPTP proteins can retain 

substantially the same, or a subset, of the biological activities of the naturally occurring 
form of a CSAPTP protein. An antagonist of a CSAPTP protein can inhibit one or more 
of the activities of the naturally occurring form of the CSAPTP protein by, for example, 
competitively inhibiting the phosphatase activity of a CSAPTP protein. Thus, specific 
30 biological effects can be elicited by treatment with a variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological 
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activities of the naturally occurring form of the protein has fewer side effects in a subject 
relative to treatment with the naturally occurring form of the CSAPTP protein. 

In one embodiment, variants of a CSAPTP protein which function as either 
CSAPTP agonists (mimetics) or as CSAPTP antagonists can be identified by screening 
5 combinatorial libraries of mutants, e.g., truncation mutants, of a CSAPTP protein for 
CSAPTP protein agonist or antagonist activity. In one embodiment, a variegated library 
of CSAPTP variants is generated by combinatorial mutagenesis at the nucleic acid level 
and is encoded by a variegated gene library. A variegated library of CSAPTP variants 
can be produced by. for example, cnzymatically ligating a mixture of synthetic 

10 oligonucleotides into gene sequences such that a degenerate set of potential CSAPTP 
sequences is expressible as individual polypeptides, or alternatively, as a set of larger 
fusion proteins (e.g.. for phage display) containing the set of CSAPTP sequences 
therein. There are a variety of methods which can be used to produce libraries of 
potential CSAPTP variants from a degenerate oligonucleotide sequence. Chemical 

1 5 synthesis of a degenerate gene sequence can be performed in an automatic DNA 

synthesizer, and the synthetic gene then ligated into an appropriate expression vector. 
Use of a degenerate set of genes allows for the provision, in one mixture, of all of the 
sequences encoding the desired set of potential CSAPTP sequences. Methods for 
synthesizing degenerate oligonucleotides are known in the art (see. e.g., Narang, S.A. 

20 (1983) Tetrahedron 39:3; Itakura et al (1984) Annu. Rev. Biochem. 53:323; Itakura et 
al. (1984) Science 198:1056; Ike et al. (1983) Nucleic Acid Res. 1 1 :477. 

In addition, libraries of fragments of a CSAPTP protein coding sequence can be 
used to generate a variegated population of CSAPTP fragments for screening and 
subsequent selection of variants of a CSAPTP protein. In one embodiment, a library of 

25 coding sequence fragments can be generated by treating a double stranded PCR 

fragment of a CSAPTP coding sequence with a nuclease under conditions wherein 
nicking occurs only about once per molecule, denaturing the double stranded DNA, 
renaturing the DNA to form double stranded DNA which can include sense/antisense 
pairs from different nicked products, removing single stranded portions from reformed 

30 duplexes by treatment with SI nuclease, and ligating the resulting fragment library into 
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an expression vector. By this method, an expression library can he derived which 
encodes N-terminal, and internal fragments of various sizes of the CSAPTP protein. 

Several techniques are known in the art for screening gene products of 
combinatorial libraries made by point mutations or truncation, and for screening cDNA 
5 libraries for gene products having a selected property. Such techniques are adaptable for 
rapid screening of the gene libraries generated by the combinatorial mutagenesis of 
CSAPTP proteins. The most widely used techniques, which are amenable to high 
through-put analysis, for screening large gene libraries typically include cloning the 
gene library into replicable expression vectors, transforming appropriate cells with the 
10 resulting library of vectors, and expressing the combinatorial genes under conditions in 
which detection of a desired activity facilitates isolation of the vector encoding the gene 
whose product was detected. Recursive ensemble mutagenesis (REM), a new technique 
which enhances the frequency of functional mutants in the libraries, can be used in 
combination with the screening assays to identify CSAPTP variants ( Arkin and Yourvan 
15 (1992) PNAS #9:781 1-7815; Delgrave et al (1993) Protein Engineering 6(3):327-331). 

In one embodiment, cell based assays can be exploited to analyze a variegated 
CSAPTP library. For example, a library of expression vectors can be transfectcd into a 
cell line which ordinarily synthesizes and secretes CSAPTP. The transfected cells are 
then cultured such that CSAPTP and a particular mutant CSAPTP are secreted and the 
20 effect of expression of the mutant on CSAPTP activity in cell supernatants can be 
detected, e.g., by any of a number of enzymatic assays. Plasmid DNA can then be 
recovered from the cells which score for inhibition, or alternatively, potentiation of 
CSAPTP activity, and the individual clones further characterized. 

An isolated CSAPTP protein, or a portion or fragment thereof, can be used as an 
25 immunogen to generate antibodies that bind CSAPTP using standard techniques for 

polyclonal and monoclonal antibody preparation. A full-length CSAPTP protein can be 
used or. alternatively, the invention provides antigenic peptide fragments of CSAPTP 
for use as immunogens. The antigenic peptide of a CSAPTP protein comprises at least 8 
amino acid residues of the amino acid sequence shown in SEQ ID NO:2, SEQ ID NO:5, 
30 SEQ ID NO:8, or SEQ ID NO: 1 1 and encompasses an epitope of CSAPTP such that an 
antibody raised against the peptide forms a specific immune complex with CSAPTP. 
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Preferably, the antigenic peptide comprises at least 10 amino acid residues, more 
preferably at least 15 amino acid residues, even more preferably at least 20 amino acid 
residues, and most preferably at least 30 amino acid residues. 

Preferred epitopes encompassed by the antigenic peptide are regions of CSAPTP 
5 that are located on the surface of the protein, e.g., hydrophilic regions. 

A CSAPTP immunogen typically is used to prepare antibodies by immunizing a 
suitable subject, (e.g., rabbit, goat, mouse or other mammal) with the immunogen. An 
appropriate immunogenic preparation can contain, for example, recombinantly 
expressed CSAPTP protein or a chemically synthesized CSAPTP polypeptide. The 
10 preparation can further include an adjuvant, such as Freund's complete or incomplete 
adjuvant, or similar immunostimulatory agent. Immunization of a suitable subject with 
an immunogenic CSAPTP preparation induces a polyclonal anti-CSAPTP antibody 
response. 

Accordingly, another aspect of the invention pertains to anti-CSAPTP 

15 antibodies. The term "antibody" as used herein includes immunoglobulin molecules and 
immunologically active portions of immunoglobulin molecules, i.e.. molecules that 
contain an antigen binding site which specifically binds (immunoreacts with) an antigen, 
such as CSAPTP. Examples of immunologically active portions of immunoglobulin 
molecules include F(ab) and F(ab') 2 fragments which can be generated by treating the 

20 antibody with an enzyme such as pepsin. The invention provides polyclonal and 
monoclonal antibodies that bind CSAPTP. The term "monoclonal antibody" or 
"monoclonal antibody composition", as used herein, includes a population of antibody 
molecules that contain only one species of an antigen binding site capable of 
immunoreacting with a particular epitope of CSAPTP. A monoclonal antibody 

25 composition thus typically displays a single binding affinity for a particular CSAPTP 
protein with which it immunoreacts. 

Polyclonal anti-CSAPTP antibodies can be prepared as described above by 
immunizing a suitable subject with a CSAPTP immunogen. The anti-CSAPTP antibody 
titer in the immunized subject can be monitored over time by standard techniques, such 

30 as with an enzyme linked immunosorbent assay (ELISA) using immobilized CSAPTP. 
If desired, the antibody molecules directed against CSAPTP can be isolated from the 
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mammal (e.g., from the blood) and further purified by well known techniques, such as 
protein A chromatography to obtain the IgG fraction. At an appropriate time after 
immunization, e.g., when the anti-CSAPTP antibody titers are highest, antibody- 
producing cells can be obtained from the subject and used to prepare monoclonal 
5 antibodies by standard techniques, such as the hybridoma technique originally described 
by Kohler and Milstein (1975) Nature 256:495-497) (see also. Brown et al. (1981) J. 
Immunol. 127:539-46; Brown et al. (1980)./ Biol. Chem .255:4980-83; Yeh et al 
(1976) PNAS 76:2927-31; and Yeh et al. (1982) Int. J. Cancer 29:269-75), the more 
recent human B cell hybridoma technique (Kozbor et al. ( 1983) Immunol Today 4:72), 

1 0 the EB V-hybridoma technique (Cole et al. ( 1 985), Monoclonal Antibodies and Cancer 
Therapy. Alan R. Liss, Inc., pp. 77-96) or trioma techniques. The technology for 
producing monoclonal antibody hybridomas is well known (see generally R. II. 
Kenneth, in Monoclonal Antibodies: A New Dimension In Biological Analyses, Plenum 
Publishing Corp., New York, New York (1980); E. A. Lerner (1981 ) Yale J. Biol. Med, 

15 54:387-402; M. L. Gefter et al. (1977) Somatic Cell Genet. 3:231-36). Briefly, an 

immortal cell line (typically a myeloma) is fused to lymphocytes (typically splenocytes) 
from a mammal immunized with a CSAPTP immunogen as described above, and the 
culture supernatants of the resulting hybridoma cells are screened to identify a 
hybridoma producing a monoclonal antibody that binds CSAPTP. 

20 Any of the many well known protocols used for fusing lymphocytes and 

immortalized cell lines can be applied for the purpose of generating an anti-CSAPTP 
monoclonal antibody (see, e.g., G. Galfre et al. (1977) Nature 266:55052; Gefter et al. 
Somatic Cell Genet., cited supra; Lerner, Yale J. Biol. Med., cited supra: Kenneth, 
Monoclonal Antibodies, cited supra). Moreover, the ordinarily skilled worker will 

25 appreciate that there are many variations of such methods which also would be useful. 
Typically, the immortal cell line (e.g., a myeloma cell line) is derived from the same 
mammalian species as the lymphocytes. For example, murine hybridomas can be made 
by fusing lymphocytes from a mouse immunized with an immunogenic preparation of 
the present invention with an immortalized mouse cell line. Preferred immortal cell 

30 lines are mouse myeloma cell lines that are sensitive to culture medium containing 
hypoxanthine, aminopterin and thymidine ("HAT medium"). Any of a number of 
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myeloma cell lines can be used as a fusion partner according to standard techniques, 
e.g., the P3-NSl/l-Ag4-l, P3-x63-Ag8.653 or Sp2/0-Agl4 myeloma lines. These 
myeloma lines are available from ATCC. Typically, HAT-sensitive mouse myeloma 
cells are fused to mouse splenocytes using polyethylene glycol ("PEG"). Hybridoma 
5 cells resulting from the fusion are then selected using HAT medium, which kills unfuscd 
and unproductively fused myeloma cells (unfused splenocytes die after several days 
because they are not transformed). Hybridoma cells producing a monoclonal antibody 
of the invention are detected by screening the hybridoma culture supernatants for 
antibodies that bind CSAPTP, e.g., using a standard ELISA assay. 

10 Alternative to preparing monoclonal antibody-secreting hybridomas, a 

monoclonal anti-CSAPTP antibody can be identified and isolated by screening a 
recombinant combinatorial immunoglobulin library (e.g., an antibody phage display 
library ) with CSAPTP to thereby isolate immunoglobulin library members that bind 
CSAPTP. Kits for generating and screening phage display libraries are commercially 

1 5 available (e.g., the Pharmacia Recombinant Phage Antibody System* Catalog No. 27- 
9400-01 ; and the Stratagene Sw/ZAP™ Phage Display Kit, Catalog No. 240612). 
Additionally, examples of methods and reagents particularly amenable for use in 
generating and screening antibody display library can be found in, for example, Ladner 
et al U.S. Patent No. 5,223,409; Kang et al. PCT International Publication No. WO 

20 92/18619; Dower et al PCT International Publication No. WO 91/17271: Winter*/ al. 
PCT International Publication WO 92/20791; Markland et al. PCT International 
Publication No. WO 92/15679; Breitling et al. PCT International Publication WO 
93/01288; McCafferty et al. PCT International Publication No. WO 92/01047; Garrard 
et al. PCT International Publication No. W 7 0 92/09690; Ladner et al. PCT International 

25 Publication No. WO 90/02809; Fuchs et al. ( 1 99 1 ) Bio/Technology^ 9:1370-1372; Hay et 
al. (1992) Hum. Antibod. Hybridomas 3:81-85; Muse et al. (1989) Science 246:1275- 
1281; Griffiths et al. (1993) EMBO J 12:725-734; Hawkins et al. (1992)./ Mo I. Biol. 
226:889-896; Clarkson et al. (1991) Nature 352:624-628; Gram et aL ( 1992) PNAS 
89:3576-3580; Garrad et al. (1991) Bio/Technology 9:1373-1377; Hoogenboom et al. 

30 (1991 )Nuc. Acid Res. 19:4133-4137; Barbas et al. ( 1991 ) PNAS 88:7978-7982; and 
McCafferty et al. Nature (1990) 348:552-554. 
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Additionally, recombinant anti-CSAPTP antibodies, such as chimeric and 
humanized monoclonal antibodies, comprising both human and non-human portions, 
which can be made using standard recombinant DNA techniques, are within the scope of 
the invention. Such chimeric and humanized monoclonal antibodies can be produced by 
5 recombinant DNA techniques known in the art, for example using methods described in 
Robinson et al International Application No. PCT/US86/02269; Akira, et al European 
Patent Application 184,187; Taniguchi, M, European Patent Application 171,496; 
Morrison et al European Patent Application 1 73,494; Neubcrger et al. PCT 
International Publication No. WO 86/01533: Cabilly et al U.S. Patent No. 4,816,567; 
10 Cabilly et al European Patent Application 125,023; Better et al (1 988) Science 

240:1041-1043; Liu et al. (1987) PNAS 84:3439-3443; Liu et al. (1987)./. Immunol. 
139:3521-3526; Sun et al. (1987) PNAS 84:214-218; Nishimura et al. (1987) Cane. Res. 
47:999-1005; Wood et al. (1985) Nature 314:446-449; and Shaw et al (1988) J. Natl. 
Cancer Inst. 80:1553-1559); Morrison, S. L. (1985 ) Science 229:1202-1207; Oi et al 
15 (1986) BioTechniques 4:214; Winter LJ.S. Patent 5,225,539; Jones et at. (1986) Nature 
321:552-525; Verhoeyan et al (1988) Science 239:1534; and Beidler et al (1988)./. 
Immunol 141:4053-4060. 

An anti-CSAPTP antibody (e.g., monoclonal antibody) can be used to isolate 
CSAPTP by standard techniques, such as affinity chromatography or 
20 immunoprecipitation. An anti-CSAPTP antibody can facilitate the purification of 

natural CSAPTP from cells and of recombinantly produced CSAPTP expressed in host 
cells. Moreover, an anti-CSAPTP antibody can be used to detect CSAPTP protein (e.g., 
in a cellular lysate or cell supernatant) in order to evaluate the abundance and pattern of 
expression of the CSAPTP protein. Anti-CSAPTP antibodies can be used diagnostically 
25 to monitor protein levels in tissue as part of a clinical testing procedure, e.g., to, for 
example, determine the efficacy of a given treatment regimen. Detection can be 
facilitated by coupling (i.e., physically linking) the antibody to a detectable substance. 
Examples of detectable substances include various enzymes, prosthetic groups, 
fluorescent materials, luminescent materials, bioluminescent materials, and radioactive 
30 materials. Examples of suitable enzymes include horseradish peroxidase, alkaline 

phosphatase, p-galactosidase, or acetylcholinesterase; examples of suitable prosthetic 
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group complexes include streptavidin/biotin and avidin/biotin; examples of suitable 
fluorescent materials include umbelliferone. fluorescein, fluorescein isothiocyanate, 
rhodamine. dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an 
example of a luminescent material includes luminol; examples of bioluminescent 
5 materials include luciferase, luciferin, and aequorin, and examples of suitable 
radioactive material include l25 I, 13, I, 35 S or 3 H. 



III. Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression 

1 0 vectors, containing a nucleic acid encoding a CSAPTP protein (or a portion thereof). As 
used herein, the term "vector" includes a nucleic acid molecule capable of transporting 
another nucleic acid to which it has been linked. One type of vector is a "plasmid", 
which includes a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional 

1 5 DNA segments can be ligated into the viral genome. Certain vectors are capable of 
autonomous replication in a host cell into which they are introduced (e.g.. bacterial 
vectors having a bacterial origin of replication and episomal mammalian vectors). Other 
vectors (e.g.. non-cpisomal mammalian vectors) are integrated into the genome of a host 
cell upon introduction into the host cell, and thereby arc replicated along with the host 

20 genome. Moreover, certain vectors are capable of directing the expression of genes to 
which they are operatively linked. Such vectors are referred to herein as "expression 
vectors". In general, expression vectors of utility in recombinant DNA techniques are 
often in the form of plasmids. In the present specification, "plasmid" and "vector" can 
be used interchangeably as the plasmid is the most commonly used form of vector. 

25 However, the invention is intended to include such other forms of expression vectors, 
such as viral vectors (e.g., replication defective retroviruses, adenoviruses and adeno- 
associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of 
the invention in a form suitable for expression of the nucleic acid in a host cell, which 

30 means that the recombinant expression vectors include one or more regulatory 

sequences, selected on the basis of the host cells to be used for expression, which is 
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operatively linked to the nucleic acid sequence to be expressed. Within a recombinant 
expression vector, "opcrably linked" is intended to mean that the nucleotide sequence of 
interest is linked to the regulatory sequcnce(s) in a manner which allows for expression 
of the nucleotide sequence (e.g., in an in vitro transcription/translation system or in a 
5 host cell when the vector is introduced into the host cell). The term "regulatory 

sequence" is intended to includes promoters, enhancers and other expression control 
elements (e.g., polyadenylation signals). Such regulatory sequences are described, for 
example, in Cioeddel; Gene Expression Technology: Methods in Enzymology 185. 
Academic Press, San Diego, CA (1990). Regulatory sequences include those which 

10 direct constitutive expression of a nucleotide sequence in many types of host cell and 
those which direct expression of the nucleotide sequence only in certain host cells (e.g., 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art 
that the design of the expression vector can depend on such factors as the choice of the 
host cell to be transformed, the level of expression of protein desired, etc. The 

15 expression vectors of the invention can be introduced into host cells to thereby produce 
proteins or peptides, including fusion proteins or peptides, encoded by nucleic acids as 
described herein (e.g., CSAPTP proteins, mutant forms of CSAPTP proteins, fusion 
proteins, etc.). 

The recombinant expression vectors of the invention can be designed for 
20 expression of CSAPTP proteins in prokaryotic or eukaryotic cells. For example, 

CSAPTP proteins can be expressed in bacterial cells such as E. coli, insect cells (using 
baculovirus expression vectors) yeast cells or mammalian cells. Suitable host cells are 
discussed further in Goeddel, Gene Expression Technology: Methods in Enzymology 
185, Academic Press, San Diego, CA (1990). Alternatively, the recombinant expression 
25 vector can be transcribed and translated in vitro, for example using T7 promoter 
regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in E. coli w ith 
vectors containing constitutive or inducible promoters directing the expression of either 
fusion or non-fusion proteins. Fusion vectors add a number of amino acids to a protein 
30 encoded therein, usually to the amino terminus of the recombinant protein. Such fusion 
vectors typically serve three purposes: 1) to increase expression of recombinant protein; 
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2) to increase the solubility of the recombinant protein; and 3 ) to aid in the purification 
of the recombinant protein by acting as a ligand in affinity purification. Often, in fusion 
expression vectors, a proteolytic cleavage site is introduced at the junction of the fusion 
moiety and the recombinant protein to enable separation of the recombinant protein from 
5 the fusion moiety subsequent to purification of the fusion protein. Such enzymes, and 
their cognate recognition sequences, include Factor Xa, thrombin and enterokinase. 
Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; Smith. D.B. 
and Johnson, K.S. (1988) Gene 67:31-40), pMAL (New England Biolabs, Beverly, MA) 
and pRIT5 (Pharmacia, Piscataway, NJ) which fuse glutathione S-transferase (GST), 

10 maltose E binding protein, or protein A, respectively, to the target recombinant protein. 

Purified fusion proteins can be utilized in CSAPTP activity assays, (e.g., direct 
assays or competitive assays described in detail below), or to generate antibodies 
specific for CSAPTP proteins, for example. In a preferred embodiment, a CSAPTP 
fusion protein expressed in a retroviral expression vector of the present invention can be 

1 5 utilized to infect bone marrow cells which are subsequently transplanted into irradiated 
recipients. The pathology of the subject recipient is then examined after sufficient time 
has passed (e.g., six (6) weeks). 

Examples of suitable inducible non-fusion E. coli expression vectors include 
pTrc (Amann et aL. (1988) Gene 69:301-315) and pET lid (Studier et aU Gene 

20 Expression Technology-: Methods in Enzymology 185, Academic Press, San Diego, 
California (1990) 60-89). Target gene expression from the pTrc vector relies on host 
RNA polymerase transcription from a hybrid trp-lac fusion promoter. Target gene 
expression from the pET 1 Id vector relies on transcription from a T7 gnlO-lac fusion 
promoter mediated by a coexpressed viral RNA polymerase (T7 gnl ). This viral 

25 polymerase is supplied by host strains BL21(DE3) or HMS1 74(DE3) from a resident 
prophage harboring a T7 gnl gene under the transcriptional control of the lacUV 5 
promoter. 

One strategy to maximize recombinant protein expression in E. coli is to express 
the protein in a host bacteria with an impaired capacity to proteolytically cleave the 
30 recombinant protein (Gottesman. S., Gene Expression Technology-: Methods in 

Enzymology 185, Academic Press, San Diego, California (1990) 1 19-128). Another 
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strategy is to alter the nucleic acid sequence of the nucleic acid to be inserted into an 
expression vector so that the individual codons for each amino acid are those 
preferentially utilized in E. coli (Wada et a/., (1992) Nucleic Acids Res. 20:21 1 1-2118). 
Such alteration of nucleic acid sequences of the invention can be carried out by standard 
5 DNA synthesis techniques. 

In another embodiment, the CSAPTP expression vector is a yeast expression 
vector. Examples of vectors for expression in yeast S. cerivisac include pYepSecl 
(Baldari. et aL (1987) EM BO J 6:229-234). pMFa (Kurjan and Herskowitz. (1982) Cell 
30:933-943), pJRY88 (Schultz et a/., (1987) Gene 54:1 13-123), pYES2 (lnvitrogen 

10 Corporation. San Diego, CA). and pic/ (InVitrogen Corp, San Diego. CA). 

Alternatively. CSAPTP proteins can be expressed in insect cells using 
baculovirus expression vectors. Baculovirus vectors available for expression of proteins 
in cultured insect cells (e.g.. Sf 9 cells) include the pAc series (Smith et al. (1983) Mol. 
Cell Biol 3:2156-2165) and the pVL series (Lucklow and Summers (1989) Virology 

15 170:31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in 
mammalian cells using a mammalian expression vector. Examples of mammalian 
expression vectors include pCDM8 (Seed. B. (1987) Nature 329:840) and pMT2PC 
(Kaufman et al. (1987) EMBOJ. 6:187-195). When used in mammalian cells, the 

20 expression vector's control functions are often provided by viral regulatory elements. 
For example, commonly used promoters are derived from polyoma. Adenovirus 2, 
cytomegalovirus and Simian Virus 40. For other suitable expression systems for both 
prokaryotic and eukaryotic cells see chapters 16 and 17 of Sambrook, J.. Fritsh, E. F.. 
and Maniatis. T. Molecular Cloning: A Laboratory Manual. 2nd, ed., Cold Spring 

25 Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 
1989. 

In another embodiment, the recombinant mammalian expression vector is 
capable of directing expression of the nucleic acid preferentially in a particular cell type 
(e.g., tissue-specific regulatory elements are used to express the nucleic acid). Tissue- 
30 specific regulatory elements are known in the art. Non-limiting examples of suitable 
tissue-specific promoters include the albumin promoter (liver-specific; Pinkert et al. 
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(1987) Genes Dew 1 :268-277), lymphoid-specific promoters (Calame and Eaton (1988) 
Adv. Immunol. 43:235-275), in particular promoters of T cell receptors (Winoto and 
Baltimore (1989) EMBOJ. 8:729-733) and immunoglobulins (Banerji et al. (1983) Cell 
33:729-740; Queen and Baltimore (1983) Cell 33:741-748), neuron-specific promoters 
5 (e.g., the neurofilament promoter; Byrne and Ruddle (1989) PNAS 86:5473-5477), 

pancreas-specific promoters (Edlund et al (1985) Science 230:912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter: U.S. Patent No. 4,873,316 and 
European Application Publication No. 264,166). Developmentally-regulated promoters 
are also encompassed, for example the murine hox promoters (Kessel and Gruss ( 1 990) 

10 Science 249:374-379) and the a-fetoprotein promoter (Campes and Tilghman (1989) 
Genes Dev. 3:537-546). 

The invention further provides a recombinant expression vector comprising a 
DNA molecule of the invention cloned into the expression vector in an antisense 
orientation. That is, the DNA molecule is operatively linked to a regulatory sequence in 

1 5 a manner which allows for expression (by transcription of the DNA molecule) of an 
RNA molecule which is antisense to CSAPTP mRNA. Regulatory sequences 
operatively linked to a nucleic acid cloned in the antisense orientation can be chosen 
which direct the continuous expression of the antisense RNA molecule in a variety of 
cell types, for instance viral promoters and/or enhancers, or regulatory sequences can be 

20 chosen which direct constitutive, tissue specific or cell type specific expression of 

antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced 
under the control of a high efficiency regulatory region, the activity of which can be 
determined by the cell type into which the vector is introduced. For a discussion of the 

25 regulation of gene expression using antisense genes see Weintraub, H. et al., Antisense 
RNA as a molecular tool for genetic analysis, Reviews - Trends in Genetics, Vol. 1(1) 



Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
30 "recombinant host cell" are used interchangeably herein. It is understood that such 

terms refer not only to the particular subject cell but to the progeny or potential progeny 
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of such a cell. Because certain modifications may occur in succeeding generations due 
to either mutation or environmental influences, such progeny may not. in fact, be 
identical to the parent cell, but are still included within the scope of the term as used 
herein. 

5 A host cell can be any prokaryotic or eukaryotic cell. For example, a CSAPTP 

protein can be expressed in bacterial cells such as E. coli* insect cells, yeast or 
mammalian cells (such as Chinese hamster ovary cells (CHO) or COS cells). Other 
suitable host cells are known to those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via 

10 conventional transformation or transfection techniques. As used herein, the terms 

"transformation" and "transfection" are intended to refer to a variety of art-recognized 
techniques for introducing foreign nucleic acid (e.g.. DNA) into a host cell, including 
calcium phosphate or calcium chloride co-precipitation, DEAF-dextran-mediated 
transfection, lipofection. or electroporation. Suitable methods for transforming or 

15 transfecting host cells can be found in Sambrook, et al. (Molecular Cloning: A 

Laboratory Manual 2nd, ed. Cold Spring H arbor Laboratory, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, NY, 1989), and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may 

20 integrate the foreign DNA into their genome. In order to identify and select these 
integrants, a gene that encodes a selectable marker (e.g., resistance to antibiotics) is 
generally introduced into the host cells along with the gene of interest. Preferred 
selectable markers include those which confer resistance to drugs, such as G418, 
hygromycin and methotrexate. Nucleic acid encoding a selectable marker can be 

25 introduced into a host cell on the same vector as that encoding a CSAPTP protein or can 
be introduced on a separate vector. Cells stably transfected with the introduced nucleic 
acid can be identified by drug selection (e.g., cells that have incorporated the selectable 
marker gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in 

30 culture, can be used to produce (i.e., express) a CSAPTP protein. Accordingly, the 

invention further provides methods for producing a CSAPTP protein using the host cells 
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of the invention. In one embodiment, the method comprises culturing the host cell of 
invention (into which a recombinant expression vector encoding a CSAPTP protein has 
been introduced) in a suitable medium such that a CSAPTP protein is produced. In 
another embodiment, the method further comprises isolating a CSAPTP protein from the 
5 medium or the host cell. 

The host cells of the invention can also be used to produce nonhuman transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized 
oocyte or an embryonic stem cell into which CSAPTP-coding sequences have been 
introduced. Such host cells can then be used to create non-human transgenic animals in 

1 0 which exogenous CSAPTP sequences have been introduced into their genome or 

homologous recombinant animals in which endogenous CSAPTP sequences have been 
altered. Such animals are useful for studying the function and/or activity of a CSAPTP 
and for identifying and/or evaluating modulators of CSAPTP activity. As used herein, a 
"transgenic animal" is a non-human animal, preferably a mammal, more preferably a 

1 5 rodent such as a rat or mouse, in which one or more of the cells of the animal includes a 
transgene. Other examples of transgenic animals include non-human primates, sheep, 
dogs, cows, goats, chickens, amphibians, etc. A transgene is exogenous DNA which is 
integrated into the genome of a cell from which a transgenic animal develops and which 
remains in the genome of the mature animal, thereby directing the expression of an 

20 encoded gene product in one or more cell types or tissues of the transgenic animal. As 
used herein, a "homologous recombinant animal" is a non-human animal, preferably a 
mammal, more preferably a mouse, in which an endogenous CSAPTP gene has been 
altered by homologous recombination between the endogenous gene and an exogenous 
DNA molecule introduced into a cell of the animal, e.g., an embryonic cell of the 

25 animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing a CSAPTP- 
encoding nucleic acid into the male pronuclei of a fertilized oocyte, e.g., by 
microinjection, retroviral infection, and allowing the oocyte to develop in a 
pseudopregnant female foster animal. The CSAPTP cDNA sequence of SEQ ID NOT. 



30 SEQ ID NO:3. SEQ ID NO:4. SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9. SEQ ID 
NO: 10 or SEQ ID NO: 12 can be introduced as a transgene into the genome of a non- 
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human animal. Alternatively, a nonhuman homologue of a human CSAPTP gene, such 
as a mouse or rat CSAPTP gene, can be used as a transgene. Alternatively, a CSAPTP 
gene homologue , such as another CSAPTP family member, can be isolated based on 
hybridization to the CSAPTP cDNA sequences of SEQ ID NO:l, SEQ ID NO:3. SEQ 
5 ID NO:4, SEQ ID NO:6, SEQ ID N():7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12, 
or the DNA insert of the plasmid deposited with ATCC as Accession Numbers , 

_, or (described further in subsection I above) and used as a transgene. 

Intronic sequences and polyadenylation signals can also be included in the transgene to 
increase the efficiency of expression of the transgene. A tissue-specific regulatory 

10 sequence(s) can be operably linked to a C SAPTP transgene to direct expression of a 
CSAPTP protein to particular cells. Methods for generating transgenic animals via 
embryo manipulation and microinjection, particularly animals such as mice, have 
become conventional in the art and are described, for example, in U.S. Patent Nos. 
4,736,866 and 4,870.009, both by Leder el aL, U.S. Patent No. 4,873,191 by Wagner el 

15 al. and in Hogan, B., Manipulating the Mouse Embryo, (Cold Spring Harbor Laboratory 
Press. Cold Spring Harbor, N.Y., 1986). Similar methods are used for production of 
other transgenic animals. A transgenic founder animal can be identified based upon the 
presence of a CSAPTP transgene in its genome and/or expression of CSAPTP mRNA in 
tissues or cells of the animals. A transgenic founder animal can then be used to breed 

20 additional animals carry ing the transgene. Moreover, transgenic animals earning a 
transgene encoding a CSAPTP protein can further be bred to other transgenic animals 
carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains 
at least a portion of a CSAPTP gene into which a deletion, addition or substitution has 

25 been introduced to thereby alter, e.g.. functionally disrupt, the CSAPTP gene. The 

CSAPTP gene can be a human gene (e.g.. the cDNA of ), but more preferably, is a non- 
human homologue of a human CSAPTP gene (e.g., a cDNA isolated by stringent 
hybridization with the nucleotide sequence of SEQ ID NO:E SEQ ID NO:3. SEQ ID 
NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:10 or SEQ ID NO:12). 

30 For example, a mouse CSAPTP gene can be used to construct a homologous 

recombination vector suitable for altering an endogenous CSAPTP gene in the mouse 
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genome. In a preferred embodiment, the vector is designed such that, upon homologous 
recombination, the endogenous CSAPTP gene is functionally disrupted (i.e., no longer 
encodes a functional protein; also referred to as a "knock out" vector). Alternatively, the 
vector can be designed such that, upon homologous recombination, the endogenous 
5 CSAPTP gene is mutated or otherwise altered but still encodes functional protein (e.g., 
the upstream regulatory region can be altered to thereby alter the expression of the 
endogenous CSAPTP protein). In the homologous recombination vector, the altered 
portion of the CSAPTP gene is flanked at its 5' and 3' ends by additional nucleic acid 
sequence of the CSAPTP gene to allow for homologous recombination to occur between 

1 0 the exogenous CSAPTP gene carried by the vector and an endogenous CSAPTP gene in 
an embryonic stem cell. The additional Hanking CSAPTP nucleic acid sequence is of 
sufficient length for successful homologous recombination with the endogenous gene. 
Typically, several kilobases of flanking DNA (both at the 5' and 3' ends) are included in 
the vector (see e.g.. Thomas. K.R. and Capecchi, M. R. (1987) Cell 51:503 for a 

1 5 description of homologous recombination vectors). The vector is introduced into an 
embryonic stem cell line (e.g., by electroporation) and cells in which the introduced 
CSAPTP gene has homologously recombined with the endogenous CSAPTP gene are 
selected (see e.g., Li. E. et al. (1992) Cell 69:915). The selected cells are then injected 
into a blastocyst of an animal (e.g., a mouse) to form aggregation chimeras (see e.g., 

20 Bradley, A. in Teratocarcinomas and Embryonic Stem Cells: A Practical Approach* E.J. 
Robertson, ed. (IRL. Oxford, 1987) pp. 1 13-152). A chimeric embryo can then be 
implanted into a suitable pseudopregnant female foster animal and the embryo brought 
to term. Progeny harboring the homologously recombined DNA in their germ cells can 
be used to breed animals in which all cells of the animal contain the homologously 

25 recombined DNA by germline transmission of the transgene. Methods for constructing 
homologous recombination vectors and homologous recombinant animals are described 
further in Bradley, A. (1991 ) Current Opinion in Biotechnology? 2:823-829 and in PCT 
International Publication Nos.: WO 90/1 1354 by Le Mouellec et al.: WO 91/01 140 by 
Smithies et al.: WO 92/0968 by Zijlstra et al.: and WO 93/04169 by Berns et al. 
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In another embodiment, transgenic non-humans animals can be produced which 
contain selected systems which allow for regulated expression of the transgene. One 
example of such a system is the cre/IoxP recombinase system of bacteriophage PI . For 
a description of the cre/IoxP recombinase system, see, e.g., Lakso et al. (1992) PNAS 
5 89:6232-6236. Another example of a recombinase system is the FLP recombinase 

system of Saccharomyces cerevisiae (O'Gorman et al. (1 991 ) Science 25 1 : 1 35 1-1355. If 
a cre/IoxP recombinase system is used to regulate expression of the transgene, animals 
containing transgenes encoding both the Cre recombinase and a selected protein are 
required. Such animals can be provided through the construction of "double" transgenic 

10 animals, e.g.. by mating two transgenic animals, one containing a transgene encoding a 
selected protein and the other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be 
produced according to the methods described in Wilmut, I. et al. (1997) Nature 385:810- 
813. In brief, a cell, e.g., a somatic cell, from the transgenic animal can be isolated and 

1 5 induced to exit the growth cycle and enter G G phase. Alternatively, a cell, e.g., an 
embryonic stem cell, from the inner cell mass of a developing embryo can be 
transformed with a preferred transgene. Alternatively, a cell, e.g., a somatic cell, from 
cell culture line can be transformed with a preferred transgene and induced to exit the 
growth cycle and enter G 0 phase. The cell can then be fused, e.g., through the use of 

20 electrical pulses, to an enucleated mammalian oocyte. The reconstructed oocyte is then 
cultured such that it develops to morula or blastocyte and then transferred to 
pscudopregnant female foster animal. The offspring borne of this female foster animal 
will be a clone of the animal from which the nuclear donor cell, e.g., the somatic cell, is 
isolated. 



IV. Pharmaceutical Compositions 

The CSAPTP nucleic acid molecules, CSAPTP proteins, and anti-CSAPTP 
antibodies (also referred to herein as "active compounds") of the invention can be 
30 incorporated into pharmaceutical compositions suitable for administration. Such 

compositions typically comprise the nucleic acid molecule, protein, or antibody and a 
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pharmaceutically acceptable carrier. As used herein the language "pharmaceutical^ 
acceptable carrier" is intended to include any and all solvents, dispersion media, 
coatings, antibacterial and antifungal agents, isotonic and absorption delaying agents, 
and the like, compatible with pharmaceutical administration. The use of such media and 
5 agents for pharmaceutical^ active substances is well known in the art. Except insofar as 
any conventional media or agent is incompatible with the active compound, use thereof 
in the compositions is contemplated. Supplementary active compounds can also be 
incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible 

10 with its intended route of administration. Examples of routes of administration include 
parenteral, e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation), 
transdermal (topical), transmucosal, and rectal administration. Solutions or suspensions 
used for parenteral, intradermal, or subcutaneous application can include the following 
components: a sterile diluent such as water for injection, saline solution, fixed oils, 

15 polyethylene glycols, glycerine, propylene glycol or other synthetic solvents; 

antibacterial agents such as benzyl alcohol or methyl parabens; antioxidants such as 
ascorbic acid or sodium bisulfite; chelating agents such as ethylenediaminetetraacetic 
acid; buffers such as acetates, citrates or phosphates and agents for the adjustment of 
tonicity such as sodium chloride or dextrose. pH can be adjusted with acids or bases, 

20 such as hydrochloric acid or sodium hydroxide. The parenteral preparation can be 
enclosed in ampoules, disposable syringes or multiple dose vials made of glass or 
plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the 

25 extemporaneous preparation of sterile injectable solutions or dispersion. For 

intravenous administration, suitable carriers include physiological saline, bacteriostatic 
water, Cremophor EL™ (BASF, Parsippany, NJ) or phosphate buffered saline (PBS). In 
all cases, the composition must be sterile and should be fluid to the extent that easy 
syringability exists. It must be stable under the conditions of manufacture and storage 

30 and must be preserved against the contaminating action of microorganisms such as 
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for 
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example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid 
polyetheylene glycol, and the like), and suitable mixtures thereof. The proper fluidity 
can be maintained, for example, by the use of a coating such as lecithin, by the 
maintenance of the required particle size in the case of dispersion and by the use of 
5 surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, 
ascorbic acid, thimerosal. and the like. In many cases, it will be preferable to include 
isotonic agents, lor example, sugars, polyalcohols such as manitol, sorbitol, sodium 
chloride in the composition. Prolonged absorption of the injectable compositions can be 

10 brought about by including in the composition an agent which delays absorption, for 
example, aluminum monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active 
compound (e.g., a CSAPTP protein or anti-CSAPTP antibody ) in the required amount in 
an appropriate solvent with one or a combination of ingredients enumerated above, as 

15 required, followed by filtered sterilization. Generally, dispersions are prepared by 
incorporating the active compound into a sterile vehicle which contains a basic 
dispersion medium and the required other ingredients from those enumerated above. In 
the case of sterile powders for the preparation of sterile injectable solutions, the 
preferred methods of preparation arc vacuum drying and freeze-drying which yields a 

20 powder of the active ingredient plus any additional desired ingredient from a previously 
sterile-filtered solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They 
can be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral 
therapeutic administration, the active compound can be incorporated with excipients and 

25 used in the form of tablets, troches, or capsules. Oral compositions can also be prepared 
using a fluid carrier for use as a mouthwash, wherein the compound in the fluid carrier is 
applied orally and swished and expectorated or swallowed. Pharmaceutically 
compatible binding agents, and/or adjuvant materials can be included as part of the 
composition. The tablets, pills, capsules, troches and the like can contain any of the 

30 following ingredients, or compounds of a similar nature: a binder such as 

microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or 
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lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant 
such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. 
5 For administration by inhalation, the compounds are delivered in the form of an 

aerosol spray from pressured container or dispenser which contains a suitable propellant, 
e.g., a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be 

!0 permeated are used in the formulation. Such penetrants are generally known in the art, 
and include, for example, for transmucosal administration, detergents, bile salts, and 
fusidic acid derivatives. Transmucosal administration can be accomplished through the 
use of nasal sprays or suppositories. For transdermal administration, the active 
compounds are formulated into ointments, salves, gels, or creams as generally known in 

1 5 the art. 

The compounds can also be prepared in the form of suppositories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention 
enemas for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will 

20 protect the compound against rapid elimination from the body, such as a controlled 
release formulation, including implants and microencapsulated delivery systems. 
Biodegradable, biocompatible polymers can be used, such as ethylene vinyl acetate, 
polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic acid. 
Methods for preparation of such formulations will be apparent to those skilled in the art. 

25 The materials can also be obtained commercially from Alza Corporation and Nova 

Pharmaceuticals, Inc. Liposomal suspensions (including liposomes targeted to infected 
cells with monoclonal antibodies to viral antigens) can also be used as pharmaceutical^ 
acceptable carriers. These can be prepared according to methods known to those skilled 
in the art, for example, as described in U.S. Patent No. 4,522,81 1. 
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It is especially advantageous to formulate oral or parenteral compositions in 
dosage unit form for ease of administration and uniformity of dosage. Dosage unit form 
as used herein includes physically discrete units suited as unitary dosages for the subject 
to be treated; each unit containing a predetermined quantity of active compound 
5 calculated to produce the desired therapeutic effect in association with the required 

pharmaceutical carrier. The specification for the dosage unit forms of the invention are 
dictated by and directly dependent on the unique characteristics of the active compound 
and the particular therapeutic effect to be achieved, and the limitations inherent in the art 
of compounding such an active compound for the treatment of individuals. 

10 Toxicity and therapeutic efficacy of such compounds can be determined by 

standard pharmaceutical procedures in cell cultures or experimental animals, e.g., for 
determining the LD50 (the dose lethal to 50% of the population) and the ED50 (the dose 
therapeutically effective in 50% of the population). The dose ratio between toxic and 
therapeutic effects is the therapeutic index and it can be expressed as the ratio 

1 5 LD50/ED50. Compounds which exhibit large therapeutic indices are preferred. While 
compounds that exhibit toxic side effects may be used, care should be taken to design a 
delivery system that targets such compounds to the site of affected tissue in order to 
minimize potential damage to uninfected cells and, thereby, reduce side effects. 

The data obtained from the cell culture assays and animal studies can be used in 

20 formulating a range of dosage for use in humans. The dosage of such compounds lies 
preferably within a range of circulating concentrations that include the ED50 with little 
or no toxicity. The dosage may vary within this range depending upon the dosage form 
employed and the route of administration utilized. For any compound used in the 
method of the invention, the therapeutically effective dose can be estimated initially 

25 from cell culture assays. A dose may be formulated in animal models to achieve a 

circulating plasma concentration range that includes the IC50 (i.e., the concentration of 
the test compound which achieves a half-maximal inhibition of symptoms) as 
determined in cell culture. Such information can be used to more accurately determine 
useful doses in humans. Levels in plasma may be measured, for example, by high 

30 performance liquid chromatography. 
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The nucleic acid molecules of the invention can be inserted into vectors and used 
as gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for 
example, intravenous injection, local administration (see U.S. Patent 5,328.470) or by 
stereotactic injection (see e.g., Chen et al. (1994) PNAS9] :3054-3057). The 
5 pharmaceutical preparation of the gene therapy vector can include the gene therapy 

vector in an acceptable diluent, or can comprise a slow release matrix in which the gene 
delivery vehicle is imbedded. Alternatively, where the complete gene delivery vector 
can be produced intact from recombinant cells, e.g., retroviral vectors, the 
pharmaceutical preparation can include one or more cells which produce the gene 
10 delivery system. 

The pharmaceutical compositions can be included in a container, pack, or 
dispenser together with instructions for administration. 



V. Uses and Methods of the Invention 
15 The nucleic acid molecules, proteins, protein homologues, and antibodies 

described herein can be used in one or more of the following methods: a) screening 
assays; b) predictive medicine (e.g., diagnostic assays, prognostic assays, monitoring 
clinical trials, and pharmacogenetics); and c) methods of treatment (e.g., therapeutic and 
prophylactic). 

20 As described herein, a CSAPTP protein of the invention has one or more of the 

following activities: (i) interaction of a CSAPTP protein with a CSAPTP target 
molecule; (ii) interaction of a CSAPTP protein with a CSAPTP target molecule, 
wherein the CSAPTP target is a ligand, e.g., phosphorylated amino acid residue of a 
phosphorylated protein, e.g.. a phosphatase, for example, a cell cycle regulatory 

25 phosphatase, e.g., Cdc25A phosphatase, a cell cycle phosphatase which regulates the 

Gl/S-phase transition, a CSAPTPase, a kinase, e.g.. Mitogen Activating Protein (MAP) 
kinase, or a Cardiovascular Associated Protein Tyrosine Kinase (CSAPTK); (iii) 
interaction of a CSAPTP protein with a CSAPTP target molecule, wherein the CSAPTP 
target is a receptor, e.g., insulin receptor, insulin receptor substrate 1 ; (iv) interaction of 

30 a CSAPTP protein with a CSAPTP target molecule, wherein the CSAPTP target is a 
viral protein, e.g., vaccinia viral transcription-mediating proteins. Myxoma viral 
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proteins, Shope Fibroma viral proteins, Leishmania donovani, Trypanosoma brucei and 
Trypanosoma crxizi viral proteins. 

Further, as described herein, a CSAPTP protein of the invention has one or more of the 
above activities and can thus be used in, for example, the: (1 ) regulation of cell cycle, 
5 e.g., dephosphoryiation of phosphorylated proteins involved in the cell cycle, e.g., 

proliferation-mediating proteins, e.g., Cdc25A, a cell cycle phosphatase which regulates 
the Gl/S-phase transition, e.g., antiproliferative proteins, either in vitro, in vivo or in 
sine (2) mediation of viral pathogenicity, e.g., viral phosphatase mediated 
dephosphoryiation of host phosphorylated proteins, for example, viral induced disease, 

10 e.g.. Yersinia pathogenesis, for example. Yersinia pestis (Bubonic Plague), e.g.. viral 
phosphatase mediated dephosphoryiation of host anti-proliferativc phosphory lated 
proteins, for example, viral induced proliferative diseases, e.g., viral induced cancers, 
either in vitro, in vivo or in situ: (3) regulation of the phosphorylation state of receptors, 
e.g., insulin receptor, e.g., insulin receptor substrate 1, either in vitro, in vivo or in situ. 

1 5 The isolated nucleic acid molecules of the invention can be used, for example, to 

express CSAPTP protein (e.g.. via a recombinant expression vector in a host cell in gene 
therapy applications), to detect CSAPTP mRNA (e.g., in a biological sample) or a 
genetic alteration in a CSAPTP gene, and to modulate CSAPTP activity, as described 
further below. The CSAPTP proteins can be used to treat disorders characterized by 

20 insufficient or excessive production of a CSAPTP or CSAPTP target molecules. In 
addition, the CSAPTP proteins can be used to screen for naturally occurring CSAPTP 
target molecules, to screen for drugs or compounds which modulate CSAPTP activity, 
as well as to treat disorders characterized by insufficient or excessive production of 
CSAPTP protein or production of CSAPTP protein forms which have decreased or 

25 aberrant activity compared to CSAPTP wild type protein. Moreover, the anti-CSAPTP 
antibodies of the invention can be used to detect and isolate CSAPTP proteins, regulate 
the bioavailability of CSAPTP proteins, and modulate CSAPTP activity. 

Accordingly one embodiment of the present invention involves a method of use 
(e.g., a diagnostic assay, prognostic assay, or a prophylactic/therapeutic method of 

30 treatment) wherein a molecule of the present invention (e.g., a CSAPTP protein, 
CSAPTP nucleic acid, or a CSAPTP modulator) is used, for example, to diagnose. 
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prognose and/or treat a disease and/or condition in which any of the aforementioned 
activities (i.e., activities (i) - (iv) and (1) - (3) in the above paragraph) is indicated. In 
another embodiment, the present invention involves a method of use (e.g., a diagnostic 
assay, prognostic assay, or a prophylactic/therapeutic method of treatment) wherein a 
5 molecule of the present invention (e.g., a CSAPTP protein, CSAPTP nucleic acid, or a 
CS APTP modulator) is used, for example, for the diagnosis, prognosis, and/or treatment 
of subjects, preferably a human subject, in which any of the aforementioned activities is 
pathologically perturbed. In a preferred embodiment, the methods of use (e.g.. 
diagnostic assays, prognostic assays, or prophylactic/therapeutic methods of treatment) 

10 involve administering to a subject, preferably a human subject, a molecule of the present 
invention (e.g., a CSAPTP protein, CSAPTP nucleic acid, or a CSAPTP modulator) for 
the diagnosis, prognosis, and/or therapeutic treatment. In another embodiment, the 
methods of use (e.g., diagnostic assays, prognostic assays, or prophylactic/therapeutic 
methods of treatment) involve administering to a human subject a molecule of the 

1 5 present invention (e.g.. a CSAPTP protein, CSAPTP nucleic acid, or a CSAPTP 
modulator). 



A. Screening Assays : 

The invention provides a method (also referred to herein as a "screening assay ") 
20 for identifying modulators, i.e.. candidate or test compounds or agents (e.g., peptides, 

peptidomimetics, small molecules or other drugs) which bind to CSAPTP proteins, have 
a stimulatory or inhibitory effect on, for example, CSAPTP expression or CSAPTP 
activity, or have a stimulatory or inhibitory effect on, for example, the activity of an 
CSAPTP target molecule. 
25 In one embodiment, the invention provides assays for screening candidate or test 

compounds which are target molecules of a CSAPTP protein or polypeptide or 
biologically active portion thereof. In another embodiment, the invention provides 
assays for screening candidate or test compounds which bind to or modulate the activity 
of a CSAPTP protein or polypeptide or biologically active portion thereof. The test 
30 compounds of the present invention can be obtained using any of the numerous 

approaches in combinatorial library methods known in the art, including: biological 
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libraries; spatially addressable parallel solid phase or solution phase libraries; synthetic 
library methods requiring deconvolution; the 'one-bead one-compound' library method; 
and synthetic library methods using affinity chromatography selection. The biological 
library approach is limited to peptide libraries, while the other four approaches are 
5 applicable to peptide, non-peptide oligomer or small molecule libraries of compounds 
(Lam. K.S. (1997) Anticancer Drug Des. 12:145). 

Examples of methods for the synthesis of molecular libraries can be found in the 
art, for example in: DeWitt et al. (1993) Proc. Natl Acad Sci. U.S.A. 90:6909; Erb et 
al. (1994) Proc. Natl Acad Sci. USA 91:1 1422; Zuckermann et al (1994). J. Med. 

10 Chem. 37:2678; Cho et al. (1993 ) Science 261 :1303; Carrel] et al. (1994) Angew. Chem. 
Int. Ed. Engl. 33:2059; Carell et al. (1994) Angew. Chem. Int. Ed. Engl. 33:2061; and in 
Gallop et al. ( 1 994) J. Med. Chem. 37: 1233. 

Libraries of compounds may be presented in solution (e.g., Houghten (1992) 
Biotechniques 13:412-421), or on beads (Lam (1991) Nature 354:82-84), chips (Fodor 

15 (1993) Nature 364:555-556), bacteria (Ladner USP 5,223,409), spores (Ladner USP 
'409), plasmids (Cull et al. (1992) Proc Natl Acad Sci USA 89:1865-1869) or on phage 
(Scott and Smith (1990) Science 249:386-390); (Devlin (1990) Science 249:404-406); 
(Cwirla et al (1990) Proc. Natl Acad. Sci. 87:6378-6382); (Felici (1991) J. Mol Biol 
222:301-310); (Ladner supra.). 

20 In one embodiment, an assay is a cell-based assay in which a cell which 

expresses a CSAPTP protein or biologically active portion thereof is contacted with a 
test compound and the ability of the test compound to modulate CSAPTP activity 
determined. Determining the ability of the test compound to modulate CSAPTP activity 
can be accomplished by monitoring the bioactivity of the CSAPTP protein or 

25 biologically active portion thereof. The cell, for example, can be of mammalian origin 
or a yeast cell. Determining the ability of the test compound to modulate CSAPTP 
activity can be accomplished, for example, by coupling the CSAPTP protein or 
biologically active portion thereof with a radioisotope or enzymatic label such that 
binding of the CSAPTP protein or biologically active portion thereof to its cognate 

30 target molecule can be determined by detecting the labeled CSAPTP protein or 
biologically active portion thereof in a complex. For example, compounds (e.g., 
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CSAPTP protein or biologically active portion thereof) can be labeled with 125^ 35g 
14 C, or ^H, either directly or indirectly, and the radioisotope detected by direct counting 
of radioemmission or by scintillation counting. Alternatively, compounds can be 
enzymatically labeled with, for example, horseradish peroxidase, alkaline phosphatase, 
5 or luciferase, and the enzymatic label detected by determination of conversion of an 
appropriate substrate to product. 

It is also within the scope of this invention to determine the ability of a 
compound (e.g., CSAPTP protein or biologically active portion thereof) to interact with 
its cognate target molecule without the labeling of any of the interactants. For example, 

10 a microphysiometer can be used to detect the interaction of a compound with its cognate 
target molecule without the labeling of either the compound or the receptor. McConnell, 
H. M. et a/. (1992) Science 257:1906-1912. As used herein, a "microphysiometer" 
(e.g., Cytosensor) is an analytical instrument that measures the rate at which a cell 
acidifies its environment using a light-addressable potentiometric sensor (LAPS). 

1 5 Changes in this acidification rate can be used as an indicator of the interaction between 
compound and receptor. 

In a preferred embodiment, the assay comprises contacting a cell which 
expresses a CSAPTP protein or biologically active portion thereof, with a target 
molecule to form an assay mixture, contacting the assay mixture with a test compound, 

20 and determining the ability of the test compound to modulate the activity of the 

CSAPTP protein or biologically active portion thereof, wherein determining the ability 
of the test compound to modulate the activity of the CSAPTP protein or biologically 
active portion thereof, comprises determining the ability of the test compound to 
modulate a biological activity of the CSAPTP expressing cell (e.g., determining the 

25 ability of the test compound to modulate cell proliferation, viral replication, and/or 
receptor regulation). 

In another preferred embodiment, the assay comprises contacting a cell which is 
responsive to a CSAPTP protein or biologically active portion thereof, with a CSAPTP 
protein or biologically-active portion thereof to form an assay mixture, contacting the 

30 assay mixture with a test compound, and determining the ability of the test compound to 
modulate the activity of the CSAPTP protein or biologically active portion thereof. 
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wherein determining the ability of the test compound to modulate the activity of the 
CSAPTP protein or biologically active portion thereof comprises determining the ability 
of the test compound to modulate a biological activity of the CSAP TP-responsive cell 
(e.g., determining the ability of the test compound to modulate cell proliferation, viral 
5 replication, and/or receptor regulation). 

In another embodiment, an assay is a cell-based assay comprising contacting a 
cell expressing a CSAPTP target molecule with a test compound and determining the 
ability of the test compound to modulate (e.g. stimulate or inhibit) the activity of the 
CSAPTP target molecule. Determining the ability of the test compound to modulate the 
1 0 activity of a CSAPTP target molecule can be accomplished, for example, by determining 
the ability of the CSAPTP protein to bind to or interact with the CSAPTP target 
molecule. 

Determining the ability of the CSAPTP protein to bind to or interact with a 
CSAPTP target molecule can be accomplished by one of the methods described above 

1 5 for determining direct binding. In a preferred embodiment, determining the ability of 
the CSAPTP protein to bind to or interact with a CSAPTP target molecule can be 
accomplished by determining the activity of the target molecule. For example, the 
activity of the target molecule can be determined by detecting dephosphorylation of a 
phosphorylated protein. For example, the activity of the target molecule can be 

20 determined by detecting induction of a cellular second messenger of the target (i.e. 

intracellular Ca^ + , diacylglycerol, IP3, etc.), detecting catalytic/enzymatic activity of the 
target an appropriate substrate, detecting the induction of a reporter gene (comprising a 
target-responsive regulatory element operatively linked to a nucleic acid encoding a 
detectable marker, e.g., luciferase), or detecting a target-regulated cellular response, for 

25 example, cell proliferation, viral replication, and/or receptor regulation 

In yet another embodiment, an assay of the present invention is a cell-free assay 
in which a CSAPTP protein or biologically active portion thereof is contacted with a test 
compound and the ability of the test compound to bind to the CSAPTP protein or 
biologically active portion thereof is determined. Binding of the test compound to the 

30 CSAPTP protein can be determined either directly or indirectly as described above. In a 
preferred embodiment, the assay includes contacting the CSAPTP protein or 
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biologically active portion thereof with a known compound which binds CSAPTP (e.g., 
a CSAPTP target molecule) to form an assay mixture, contacting the assay mixture with 
a test compound, and determining the ability of the test compound to interact with a 
CSAPTP protein, wherein determining the ability of the test compound to interact with a 
5 CSAPTP protein comprises determining the ability of the test compound to 

preferentially bind to CSAPTP or biologically active portion thereof as compared to the 
known compound. 

In another embodiment, the assay is a cell-free assay in which a CSAPTP protein 
or biologically active portion thereof is contacted with a test compound and the ability of 

1 0 the test compound to modulate (e.g., stimulate or inhibit) the activity of the CSAPTP 
protein or biologically active portion thereof is determined. Determining the ability of 
the test compound to modulate the activity of a CSAPTP protein can be accomplished, 
for example, by determining the ability of the CSAPTP protein to bind to a CSAPTP 
target molecule by one of the methods described above for determining direct binding. 

1 5 Determining the ability of the CSAPTP protein to bind to a CSAPTP target molecule 

can also be accomplished using a technology such as real-time Biomolecular Interaction 
Analysis (BIA). Sjolander, S, and Urbaniczky, C. (\99\) Anal. Chem. 63:2338-2345 
and Szabo et al (1995) Curr. Opin. Struct. Biol. 5:699-705. As used herein, "BIA" is a 
technology for studying biospecific interactions in real time, without labeling any of the 

20 interactants (e.g., BIAcore). Changes in the optical phenomenon of surface plasmon 
resonance (SPR) can be used as an indication of real-time reactions between biological 
molecules. 

In an alternative embodiment, determining the ability of the test compound to 
modulate the activity of a CSAPTP protein can be accomplished by determining the 
25 ability of the CSAPTP protein to further modulate the activity of a downstream effector 
(e.g., a transcriptionally activated immediate early response pathway component) of a 
CSAPTP target molecule. For example, the activity of the effector molecule on an 
appropriate target can be determined or the binding of the effector to an appropriate 
target can be determined as previously described. 
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In yet another embodiment, the cell-free assay involves contacting a CSAPTP 
protein or biologically active portion thereof with a known compound which binds the 
CSAPTP protein to form an assay mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with the 
5 CSAPTP protein, wherein determining the ability of the test compound to interact with 
the CSAPTP protein comprises determining the ability of the CSAPTP protein to 
preferentially bind to or modulate the activity of a CSAPTP target molecule. 

The cell-free assays of the present invention are amenable to use of both soluble 
and/or membrane-bound forms of isolated proteins (e.g. CSAPTP proteins or 

10 biologically active portions thereof or receptors to which CSAPTP targets bind). In the 
case of cell-free assays in which a membrane-bound form of an isolated protein is used 
(e.g., a cell surface receptor) it may be desirable to utilize a solubilizing agent such that 
the membrane-bound form of the isolated protein is maintained in solution. Examples of 
such solubilizing agents include non-ionic detergents such as n-octylglucoside, n- 

15 dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, decanoyl-N- 
methylglucamide, Triton ( - X-100, Triton® X-l 14, Thesit®, Isotridecypoly(ethylene 
glycol ether) n , 3-[(3-cholamidopropyl)dimethylamminio]-l -propane sulfonate 
(CHAPS), 3-[(3-cholamidopropyl)dimethylamminio]-2-hydroxy-l -propane sulfonate 
(CHAPSO), or N-dodecyl=N,N-dimethyl-3-ammonio-l -propane sulfonate. 

20 In more than one embodiment of the above assay methods of the present 

invention, it may be desirable to immobilize either CSAPTP or its target molecule to 
facilitate separation of complexed from uncomplexed forms of one or both of the 
proteins, as well as to accommodate automation of the assay. Binding of a test 
compound to a CSAPTP protein, or interaction of a CSAPTP protein with a target 

25 molecule in the presence and absence of a candidate compound, can be accomplished in 
any vessel suitable for containing the reactants. Examples of such vessels include 
microtitre plates, test tubes, and micro-centrifuge tubes. In one embodiment, a fusion 
protein can be provided which adds a domain that allows one or both of the proteins to 
be bound to a matrix. For example, glutathione-S-transferase/ CSAPTP fusion proteins 

30 or glutathione-S-transferasc/target fusion proteins can be adsorbed onto glutathione 

sepharose beads (Sigma Chemical, St. Louis, MO) or glutathione derivatized microtitre 
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plates, which are then combined with the test compound or the test compound and either 
the non-adsorbed target protein or CSAPTP protein, and the mixture incubated under 
conditions conducive to complex formation (e.g., at physiological conditions for salt and 
pH). Following incubation, the beads or microtitre plate wells are washed to remove 
5 any unbound components, the matrix immobilized in the case of beads, complex 

determined either directly or indirectly, for example, as described above. Alternatively, 
the complexes can be dissociated from the matrix, and the level of CSAPTP binding or 
activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 

10 screening assays of the invention. For example, either a CSAPTP protein or a CSAPTP 
target molecule can be immobilized utilizing conjugation of biotin and streptavidin. 
Biotinylated CSAPTP protein or target molecules can be prepared from biotin-NHS (N- 
hydroxy-succinimide) using techniques well known in the art (e.g.. biotinylation kit. 
Pierce Chemicals, Rockford, IL). and immobilized in the wells of streptavidin-coated 96 

15 well plates (Pierce Chemical). Alternatively, antibodies reactive with CSAPTP protein 
or target molecules but which do not interfere with binding of the CSAPTP protein to its 
target molecule can be derivatized to the wells of the plate, and unbound target or 
CSAPTP protein trapped in the wells by antibody conjugation. Methods for detecting 
such complexes, in addition to those described above for the GST-immobilized 

20 complexes, include immunodetection of complexes using antibodies reactive with the 
CSAPTP protein or target molecule, as well as enzyme-linked assays which rely on 
detecting an enzymatic activity associated with the CSAPTP protein or target molecule. 

In another embodiment, modulators of CSAPTP expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of 

25 CSAPTP mRNA or protein in the cell is determined. The level of expression of 

CSAPTP mRNA or protein in the presence of the candidate compound is compared to 
the level of expression of CSAPTP mRNA or protein in the absence of the candidate 
compound. The candidate compound can then be identified as a modulator of CSAPTP 
expression based on this comparison. For example, w hen expression of CSAPTP 

30 mRNA or protein is greater (statistically significantly greater) in the presence of the 
candidate compound than in its absence, the candidate compound is identified as a 
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stimulator of CSAPTP mRNA or protein expression. Alternatively, when expression of 
CSAPTP mRNA or protein is less (statistically significantly less) in the presence of the 
candidate compound than in its absence, the candidate compound is identified as an 
inhibitor of CSAPTP mRNA or protein expression. The level of CSAPTP mRNA or 
protein expression in the cells can be determined by methods described herein for 
detecting CSAPTP mRNA or protein. 

In yet another aspect of the invention, the CSAPTP proteins can be used as "bait 
proteins" in a two-hybrid assay or three-hybrid assay (see, e.g., U.S. Patent No. 
5,283,317; Zervos ct al (1993) Cell 72:223-232; Madura el al (1993)./. Biol Chem. 
268:12046-12054: Bartel etui (1993) Bioteclmiques 14:920-924; Iwabuchi et al 
(1993) Oncogene 8:1693-1696; and Brent WQ94/1 0300), to identify other proteins, 
which bind to or interact with CSAPTP ("CSAPTP-binding proteins" or "CSAPTP-bp") 
and are involved in CSAPTP activity. Such CSAPTP-binding proteins are also likely to 
be involved in the propagation of signals by the CSAPTP proteins or CSAPTP targets 
as, for example, downstream elements of a CSAPTP-mediated signaling pathway. 
Alternatively, such CSAPTP-binding proteins are likely to be CSAPTP inhibitors. 

The two-hybrid system is based on the modular nature of most transcription 
factors, which consist of separable DNA-binding and activation domains. Briefly, the 
assay utilizes two different DNA constructs. In one construct, the gene that codes for a 
CSAPTP protein is fused to a gene encoding the DNA binding domain of a known 
transcription factor (e.g.. GAL-4). In the other construct, a DNA sequence, from a 
library of DNA sequences, that encodes an unidentified protein ("prey" or "sample") is 
fused to a gene that codes for the activation domain of the known transcription factor. If 
the "bait" and the "prey" proteins are able to interact, in vivo, forming a CSAPTP- 
dependent complex, the DNA-binding and activation domains of the transcription factor 
are brought into close proximity. This proximity allows transcription of a reporter gene 
(e.g., LacZ) which is operably linked to a transcriptional regulatory site responsive to the 
transcription factor. Expression of the reporter gene can be detected and cell colonies 
containing the functional transcription factor can be isolated and used to obtain the 
cloned gene which encodes the protein which interacts with the CSAPT P protein. 
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This invention further pertains to novel agents identified by the above-described 
screening assays and to processes for producing such agents by use of these assays. 
Accordingly, in one embodiment, the present invention includes a compound or agent 
obtainable by a method comprising the steps of any one of the aforementioned screening 
5 assays (e.g., cell-based assays or cell-free assays). For example, in one embodiment, the 
invention includes a compound or agent obtainable by a method comprising contacting a 
cell which expresses a CSAPTP target molecule with a test compound and the 
determining the ability of the test compound to bind to. or modulate the activity of, the 
CSAPTP target molecule. In another embodiment, the invention includes a compound 

10 or agent obtainable by a method comprising contacting a cell which expresses a 

CSAPTP target molecule with a CSAPTP protein or biologically-active portion thereof, 
to form an assay mixture, contacting the assay mixture with a test compound, and 
determining the ability of the test compound to interact with, or modulate the activity of, 
the CSAPTP target molecule. In another embodiment, the invention includes a 

1 5 compound or agent obtainable by a method comprising contacting a CSAPTP protein or 
biologically active portion thereof with a test compound and determining the ability of 
the test compound to bind to. or modulate (e.g., stimulate or inhibit) the activity of, the 
CSAPTP protein or biologically active portion thereof. In yet another embodiment, the 
present invention included a compound or agent obtainable by a method comprising 

20 contacting a CSAPTP protein or biologically active portion thereof with a known 

compound which binds the CSAPTP protein to form an assay mixture, contacting the 
assay mixture with a test compound, and determining the ability of the test compound to 
interact with, or modulate the activity of the CSAPTP protein. 

Accordingly, it is within the scope of this invention to further use an agent 

25 identified as described herein in an appropriate animal model. For example, an agent 
identified as described herein (e.g.. a CSAPTP modulating agent, an antisense CSAPTP 
nucleic acid molecule, a CSAPTP-specific antibody, or a CSAPTP-binding partner) can 
be used in an animal model to determine the efficacy, toxicity, or side effects of 
treatment with such an agent. Alternatively, an agent identified as described herein can 

30 be used in an animal model to determine the mechanism of action of such an agent. 
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Furthermore, this invention pertains to uses of novel agents identified by the above- 
deseribed screening assays for treatments as described herein. 

The present invention also pertains to uses of novel agents identified by the 
above-described screening assays for diagnoses, prognoses, and treatments as described 
5 herein. Accordingly, it is within the scope of the present invention to use such agents in 
the design, formulation, synthesis, manufacture, and/or production of a drug or 
pharmaceutical composition for use in diagnosis, prognosis, or treatment, as described 
herein. For example, in one embodiment, the present invention includes a method of 
synthesizing or producing a drug or pharmaceutical composition by reference to the 

10 structure and/or properties of a compound obtainable by one of the above-described 
screening assays. For example, a drug or pharmaceutical composition can be 
synthesized based on the structure and/or properties of a compound obtained by a 
method in which a cell which expresses a CSAPTP target molecule is contacted with a 
test compound and the ability of the test compound to bind to. or modulate the activity 

1 5 of, the CSAPTP target molecule is determined. In another exemplary embodiment, the 
present invention includes a method of synthesizing or producing a drug or 
pharmaceutical composition based on the structure and/or properties of a compound 
obtainable by a method in which a CSAPTP protein or biologically active portion 
thereof is contacted with a test compound and the ability of the test compound to bind 

20 to, or modulate (e.g., stimulate or inhibit) the activity of, the CSAPTP protein or 
biologically active portion thereof is determined. 

B. Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the 
25 corresponding complete gene sequences) can be used in numerous ways as 

polynucleotide reagents. For example, these sequences can be used to: (i) map their 
respective genes on a chromosome: and, thus, locate gene regions associated with 
genetic disease: (ii) identify an individual from a minute biological sample (tissue 
typing); and (iii) aid in forensic identification of a biological sample. These applications 
30 are described in the subsections below. 
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I . Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is 
called chromosome mapping. Accordingly, portions or fragments of the CSAPTP 
5 nucleotide sequences, described herein, can be used to map the location of the CSAPTP 
genes on a chromosome. The mapping of the CSAPTP sequences to chromosomes is an 
important first step in correlating these sequences with genes associated with disease. 

Briefly, CSAPTP genes can be mapped to chromosomes by preparing PCR 
primers (preferably 15-25 bp in length) from the CSAPTP nucleotide sequences. 

10 Computer analysis of the CSAPTP sequences can be used to predict primers that do not 
span more than one exon in the genomic DNA, thus complicating the amplification 
process. These primers can then be used for PCR screening of somatic cell hybrids 
containing individual human chromosomes. Only those hybrids containing the human 
gene corresponding to the CSAPTP sequences will yield an amplified fragment. 

15 Somatic cell hybrids are prepared by fusing somatic cells from different 

mammals (e.g., human and mouse cells). As hybrids of human and mouse cells grow 
and divide, they gradually lose human chromosomes in random order, but retain the 
mouse chromosomes. By using media in which mouse cells cannot grow, because they 
lack a particular enzyme, but human cells can, the one human chromosome that contains 

20 the gene encoding the needed enzyme, will be retained. By using various media, panels 
of hybrid cell lines can be established. Each cell line in a panel contains either a single 
human chromosome or a small number of human chromosomes, and a full set of mouse 
chromosomes, allowing easy mapping of individual genes to specific human 
chromosomes. (D'Eustachio P. et al. (1983 ) Science 220:919-924). Somatic cell 

25 hybrids containing only fragments of human chromosomes can also be produced by 
using human chromosomes with translocations and deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a 
particular sequence to a particular chromosome. Three or more sequences can be 
assigned per day using a single thermal cycler. Using the CSAPTP nucleotide 

30 sequences to design oligonucleotide primers, sublocalization can be achieved with 

panels of fragments from specific chromosomes. Other mapping strategies which can 
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similarly be used to map a 9o, lp, or 1 v sequence to its chromosome include in situ 
hybridization (described in Fan, Y. et ah (1990) PNAS, 87:6223-27), pre-screening with 
labeled flow-sorted chromosomes, and pre-selection by hybridization to chromosome 
specific cDNA libraries. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location in 
one step. Chromosome spreads can be made using cells whose division has been 
blocked in metaphase by a chemical such as colcemid that disrupts the mitotic spindle. 
The chromosomes can be treated briefly with trypsin, and then stained with Giemsa. A 
pattern of light and dark bands develops on each chromosome, so that the chromosomes 
can be identified individually. The FISH technique can be used with a DNA sequence 
as short as 500 or 600 bases. However, clones larger than 1 ,000 bases have a higher 
likelihood of binding to a unique chromosomal location with sufficient signal intensity 
for simple detection. Preferably 1,000 bases, and more preferably 2,000 bases will 
suffice to get good results at a reasonable amount of time. For a review of this 
technique, see Verma et al, Human Chromosomes: A Manual of Basic Techniques 
(Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to 
noncoding regions of the genes actually are preferred for mapping purposes. Coding 
sequences are more likely to be conserved within gene families, thus increasing the 
chance of cross hybridizations during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the 
physical position of the sequence on the chromosome can be correlated with genetic map 
data. (Such data are found, for example, in V. McKusick, Mendelian Inheritance in 
Man, available on-line through Johns Hopkins University Welch Medical Library). The 
relationship between a gene and a disease, mapped to the same chromosomal region, can 
then be identified through linkage analysis (co-inheritance of physically adjacent genes), 
described in, for example, Egeland, J. et al (1987) Nature, 325:783-787. 
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Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the CSAPTP gene, can be determined. If a 
mutation is observed in some or all of the affected individuals but not in any unaffected 
individuals, then the mutation is likely to be the causative agent of the particular disease. 
5 Comparison of affected and unaffected individuals generally involves first looking for 
structural alterations in the chromosomes, such as deletions or translocations that are 
visible from chromosome spreads or detectable using PCR based on that DNA sequence. 
Ultimately, complete sequencing of genes from several individuals can be performed to 
confirm the presence of a mutation and to distinguish mutations from polymorphisms. 

10 

2. Tissue Typing 

The CSAPTP sequences of the present invention can also be used to identify 
individuals from minute biological samples. The United States military, for example, is 
considering the use of restriction fragment length polymorphism (RFLP) for 

1 5 identification of its personnel. In this technique, an individual's genomic DNA is 

digested with one or more restriction enzymes, and probed on a Southern blot to yield 
unique bands for identification. This method does not suffer from the current limitations 
of "Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The sequences of the present invention are useful as additional DNA markers 

20 for RFLP (described in U.S. Patent 5,272,057). 

Furthermore, the sequences of the present invention can be used to provide an 
alternative technique which determines the actual base-by-base DNA sequence of 
selected portions of an individual's genome. Thus, the CSAPTP nucleotide sequences 
described herein can be used to prepare two PCR primers from the 5' and 3' ends of the 

25 sequences. These primers can then be used to amplify an individual's DNA and 
subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this 
manner, can provide unique individual identifications, as each individual will have a 
unique set of such DNA sequences due to allelic differences. The sequences of the 

30 present invention can be used to obtain such identification sequences from individuals 
and from tissue. The CSAPTP nucleotide sequences of the invention uniquely represent 
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portions of the human genome. Allelic variation occurs to some degree in the coding 
regions of these sequences, and to a greater degree in the noncoding regions. It is 
estimated that allelic variation between individual humans occurs with a frequency of 
about once per each 500 bases. Each of the sequences described herein can. to some 
5 degree, he used as a standard against which DNA from an individual can be compared 
for identification purposes. Because greater numbers of polymorphisms occur in the 
noncoding regions, fewer sequences are necessary to differentiate individuals. The 
noncoding sequences of SEQ ID NO:l. SEQ ID NO:3. SEQ ID NO:4. SEQ ID NO:6, 
SEQ ID NO:7, SEQ ID NO:9. SEQ ID NO: 10 and SEQ ID NO: 12 can comfortably 

10 provide positive individual identification with a panel of perhaps 10 to E000 primers 
which each yield a noncoding amplified sequence of 100 bases. If predicted coding 
sequences, such as those in SEQ ID NO:E SEQ ID NO:3, SEQ ID NO:4. SEQ ID NO:6, 
SEQ ID NO:7. SEQ ID NO:9. SEQ ID NO: 10 and SEQ ID NO: 12 are used, a more 
appropriate number of primers for positive individual identification would be 500-2.000. 

15 If a panel of reagents from CSAPTP nucleotide sequences described herein is 

used to generate a unique identification database for an individual, those same reagents 
can later be used to identify tissue from that individual. Using the unique identification 
database, positive identification of the individual, living or dead, can be made from 
extremely small tissue samples. 

20 

3. Use of Partial CSAPTP Sequences in Forensic Biology 
DNA-based identification techniques can also be used in forensic biology. 
Forensic biology is a scientific field employing genetic typing of biological evidence 
found at a crime scene as a means for positively identifying, for example, a perpetrator 
25 of a crime. To make such an identification. PCR technology can be used to amplify 
DNA sequences taken from very small biological samples such as tissues, e.g., hair or 
skin, or body fluids, e.g.. blood, saliva, or semen found at a crime scene. The amplified 
sequence can then be compared to a standard, thereby allowing identification of the 
origin of the biological sample. 
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The sequences of the present invention can be used to provide polynucleotide 
reagents, e.g., PCR primers, targeted to specific loci in the human genome, which can 
enhance the reliability of DNA-based forensic identifications by, for example, providing 
another "identification marker" (i.e. another DNA sequence that is unique to a particular 
5 individual). As mentioned above, actual base sequence information can be used for 
identification as an accurate alternative to patterns formed by restriction enzyme 
generated fragments. Sequences targeted to noncoding regions of SEQ ID NO:l, SEQ 
ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10 
and SEQ ID NO: 12 arc particularly appropriate for this use as greater numbers of 

10 polymorphisms occur in the noncoding regions, making it easier to differentiate 
individuals using this technique. Examples of polynucleotide reagents include the 
CSAPTP nucleotide sequences or portions thereof, e.g., fragments derived from the 
noncoding regions of SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ 
ID NO:7. SEQ ID NO:9, SEQ ID NO: 10 and SEQ ID NO: 12 having a length of at least 

1 5 20 bases, preferably at least 30 bases. 

The CSAPTP nucleotide sequences described herein can further be used to 
provide polynucleotide reagents, e.g., labeled or labelablc probes which can be used in, 
for example, an in situ hybridization technique, to identify a specific tissue, e.g., brain 
tissue. This can be very useful in cases where a forensic pathologist is presented with a 

20 tissue of unknown origin. Panels of such CSAPTP probes can be used to identify tissue 
by species and/or by organ type. 

In a similar fashion, these reagents, e.g.. CSAPTP primers or probes can be used 
to screen tissue culture for contamination (i.e. screen for the presence of a mixture of 
different types of cells in a culture). 



The present invention also pertains to the field of predictive medicine in which 
diagnostic assays, prognostic assays, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. 
30 Accordingly, one aspect of the present invention relates to diagnostic assays for 
determining CSAPTP protein and/or nucleic acid expression as well as CSAPTP 
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activity. in the context of a biological sample (e.g.. blood, serum, cells, tissue) to thereby 
determine whether an individual is afflicted with a disease or disorder, or is at risk of 
developing a disorder, associated with aberrant CSAPTP expression or activity. The 
invention also provides tor prognostic (or predictive) assays for determining whether an 
5 individual is at risk of developing a disorder associated with CSAPTP protein, nucleic 
acid expression or activity. For example, mutations in a CSAPTP gene can be assayed 
in a biological sample. Such assays can be used for prognostic or predictive purpose to 
thereby prophylactically treat an individual prior to the onset of a disorder characterized 
by or associated with CSAPTP protein, nucleic acid expression or activity. 
10 Another aspect of the invention pertains to monitoring the influence of agents 

(e.g.. drugs, compounds) on the expression or activity of CSAPTP in clinical trials. 

These and other agents are described in further detail in the following sections. 

1 . Diagnostic Assays 

15 An exemplary method for detecting the presence or absence of CSAPTP protein 

or nucleic acid in a biological sample involves obtaining a biological sample from a test 
subject and contacting the biological sample with a compound or an agent capable of 
detecting CSAPTP protein or nucleic acid (e.g., mRNA, genomic DNA) that encodes 
CSAPTP protein such that the presence of CSAPTP protein or nucleic acid is detected in 

20 the biological sample. A preferred agent for detecting CSAPTP mRNA or genomic 
DNA is a labeled nucleic acid probe capable of hybridizing to CSAPTP mRNA or 
genomic DNA. The nucleic acid probe can be, for example, a full-length CSAPTP 
nucleic acid, such as the nucleic acid of SEQ ID NO:L SEQ ID NO:4, SEQ ID NO:7 or 
SEQ ID NO: 10 (or that of SEQ ID NO:3, SEQ ID NO:6, SEQ ID NO:9, SEQ ID NO: 12, 

25 or the DNA insert of the plasmid deposited with ATCC as Accession Numbers . 

, or , or a portion thereof)* such as an oligonucleotide of at least 1 5, 30, 50. 

100, 250 or 500 nucleotides in length and sufficient to specifically hybridize under 
stringent conditions to CSAPTP mRNA or genomic DNA. Other suitable probes lor use 
in the diagnostic assays of the invention are described herein. 

30 A preferred agent for detecting CSAPTP protein is an antibody capable of 

binding to CSAPTP protein, preferably an antibody with a detectable label. Antibodies 
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can be polyclonal, or more preferably, monoclonal. An intact antibody, or a fragment 
thereof (e.g., Fab or F(ab')2) can be used. The term "labeled", with regard to the probe 
or antibody, is intended to encompass direct labeling of the probe or antibody by 
coupling (i.e., physically linking) a detectable substance to the probe or antibody, as 
5 well as indirect labeling of the probe or antibody by reactivity with another reagent that 
is directly labeled. Examples of indirect labeling include detection of a primary 
antibody using a fluorescently labeled secondary antibody and end-labeling of a DNA 
probe with biotin such that it can be detected with fluorescently labeled streptavidin. 
The term "biological sample" is intended to include tissues, cells and biological fluids 

10 isolated from a subject, as well as tissues, cells and fluids present within a subject. That 
is, the detection method of the invention can be used to detect CSAPTP mRNA. protein, 
or genomic DNA in a biological sample in vitro as well as in vivo. For example, in vitro 
techniques for detection of CSAPTP mRNA include Northern hybridizations and in situ 
hybridizations. In vitro techniques for detection of CSAPTP protein include enzyme 

15 linked immunosorbent assays (ELISAs), Western blots, immunoprecipitations and 
immunofluorescence. In vitro techniques for detection of CSAPTP genomic DNA 
include Southern hybridizations. Furthermore, in vivo techniques for detection of 
CSAPTP protein include introducing into a subject a labeled anti-CSAPTP antibody. 
For example, the antibody can be labeled with a radioactive marker whose presence and 

20 location in a subject can be detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the 
test subject. Alternatively, the biological sample can contain mRNA molecules from the 
test subject or genomic DNA molecules from the test subject. A preferred biological 
sample is a serum sample isolated by conventional means from a subject. 

25 In another embodiment, the methods further involve obtaining a control 

biological sample from a control subject, contacting the control sample with a 
compound or agent capable of detecting CSAPTP protein, mRNA, or genomic DNA, 
such that the presence of CSAPTP protein, mRNA or genomic DNA is detected in the 
biological sample, and comparing the presence of CSAPTP protein, mRNA or genomic 

30 DNA in the control sample with the presence of CSAPTP protein, mRNA or genomic 
DNA in the test sample. 
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The invention also encompasses kits for detecting the presence of CSAPTP in a 
biological sample. For example, the kit can comprise a labeled compound or agent 
capable of detecting CSAPTP protein or mRNA in a biological sample; means for 
determining the amount of CSAPTP in the sample; and means for comparing the amount 
5 of CSAPTP in the sample with a standard. The compound or agent can be packaged in a 
suitable container. The kit can further comprise instructions for using the kit to detect 
CSAPTP protein or nucleic acid. 

2. Prognostic Assay s 

10 The diagnostic methods described herein can furthermore be utilized to identify 

subjects having or at risk of developing a disease or disorder associated with aberrant 
CSAPTP expression or activity. For example, the assays described herein, such as the 
preceding diagnostic assays or the following assays, can be utilized to identify a subject 
having or at risk of developing a disorder associated with CSAPTP protein, nucleic acid 

1 5 expression or activity such a proliferative disorder (e.g.. cancer). Alternatively, the 

prognostic assays can be utilized to identify a subject having or at risk for developing a 
metabolic disorder. Thus, the present invention provides a method for identifying a 
disease or disorder associated with aberrant CSAPTP expression or activity in which a 
test sample is obtained from a subject and CSAPTP protein or nucleic acid (e.g. mRNA, 

20 genomic DNA) is detected, wherein the presence of CSAPTP protein or nucleic acid is 
diagnostic for a subject having or at risk of developing a disease or disorder associated 
with aberrant CSAPTP expression or activity. As used herein, a "test sample" includes a 
biological sample obtained from a subject of interest. For example, a test sample can be 
a biological fluid (e.g.. serum), cell sample, or tissue. 

25 Furthermore, the prognostic assays described herein can be used to determine 

whether a subject can be administered an agent (e.g.. an agonist, antagonist, 
peptidomimetic, protein, peptide, nucleic acid, small molecule, or other drug candidate) 
to treat a disease or disorder associated with aberrant CSAPTP expression or activity. 
For example, such methods can be used to determine whether a subject can be 

30 effectively treated with an agent for a proliferative disorder (e.g.. cancer). For example, 
such methods can be used to determine whether a subject can be effectively treated with 
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an agent for a metabolic disorder. Thus, the present invention provides methods for 
determining whether a subject can be effectively treated with an agent for a disorder 
associated with aberrant CSAPTP expression or activity in which a test sample is 
obtained and CSAPTP protein or nucleic acid expression or activity is detected (e.g., 
5 wherein the abundance of CSAPTP protein or nucleic acid expression or activity is 
diagnostic for a subject that can be administered the agent to treat a disorder associated 
with aberrant CSAPTP expression or activity.) 

The methods of the invention can also be used to detect genetic alterations in a 
CSAPTP gene, thereby determining if a subject with the altered gene is at risk for a 

10 disorder characterized by aberrant developmental progression. In preferred 

embodiments, the methods include detecting, in a sample of cells from the subject, the 
presence or absence of a genetic alteration characterized by at least one of an alteration 
affecting the integrity of a gene encoding a CSAPTP-protein, or the mis-expression of 
the CSAPTP gene. For example, such genetic alterations can be detected by 

1 5 ascertaining the existence of at least one of 1 ) a deletion of one or more nucleotides from 
a CSAPTP gene; 2) an addition of one or more nucleotides to a CSAPTP gene; 3) a 
substitution of one or more nucleotides of a CSAPTP gene, 4) a chromosomal 
rearrangement of a CSAPTP gene; 5) an alteration in the level of a messenger RNA 
transcript of a CSAPTP gene, 6) aberrant modification of a CSAPTP gene, such as of 

20 the methylation pattern of the genomic DNA, 7) the presence of a non-wild type splicing 
pattern of a messenger RNA transcript of a CSAPTP gene, 8) a non-wild type level of a 
CSAPTP-protein, 9) allelic loss of a CSAPTP gene, and 10) inappropriate post- 
translational modification of a CSAPTP-protein. As described herein, there are a large 
number of assay techniques known in the art which can be used for detecting alterations 

25 in a CSAPTP gene. A preferred biological sample is a tissue or serum sample isolated 
by conventional means from a subject. 

In certain embodiments, detection of the alteration involves the use of a 
probe/primer in a polymerase chain reaction (PCR) (see. e.g.. U.S. Patent Nos. 
4.683,195 and 4,683,202). such as anchor PCR or RACE PCR. or, alternatively, in a 

30 ligation chain reaction (LCR) (see, e.g.. Landegran et al (1988) Science 241:1077-1080; 
and Nakazawa et al. (1994) PNAS 91 :360-364), the latter of which can be particularly 
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useful for detecting point mutations in the CSAPTP-gene (see Abravaya et al. (1995) 
Nucleic Acids Res .23:675-682). This method can include the steps of collecting a 
sample of cells from a patient, isolating nucleic acid (e.g., genomic. mRNA or both) 
from the cells of the sample, contacting the nucleic acid sample with one or more 
5 primers which specifically hybridize to a CSAPTP gene under conditions such that 
hybridization and amplification of the CSAPTP-gene (if present) occurs, and detecting 
the presence or absence of an amplification product, or detecting the size of the 
amplification product and comparing the length to a control sample. It is anticipated 
that PCR and/or LCR may be desirable to use as a preliminary amplification step in 

10 conjunction with any of the techniques used for detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication 
(Ciuatelli, J.C. et <//.. 1990. Proc. Natl. Acad. Sci. USA 87:1874-1878). transcriptional 
amplification system (Kwoh. D.Y. et al. 1989, Proc. Natl. Acad. Sci. USA 86:1 173- 
1 177). Q-Beta Replicase (Lizardi, P.M. et all. 1988, Bio/Technology 6:1 197), or any 

1 5 other nucleic acid amplification method, followed by the detection of the amplified 
molecules using techniques well known to those of skill in the art. These detection 
schemes are especially useful for the detection of nucleic acid molecules if such 
molecules are present in very low numbers. 

In an alternative embodiment, mutations in a CSAPTP gene from a sample cell 

20 can be identified by alterations in restriction enzyme cleavage patterns. For example, 
sample and control DNA is isolated, amplified (optionally), digested with one or more 
restriction endonucleases. and fragment length sizes are determined by gel 
electrophoresis and compared. Differences in fragment length sizes between sample and 
control DNA indicates mutations in the sample DNA. Moreover, the use of sequence 

25 specific ribozymes (see, for example, U.S. Patent No. 5,498,531 ) can be used to score 
for the presence of specific mutations by development or loss of a ribozyme cleavage 
site. 

In other embodiments, genetic mutations in CSAPTP can be identified by 
hybridizing a sample and control nucleic acids, e.g., DNA or RNA, to high density 
30 arrays containing hundreds or thousands of oligonucleotides probes (Cronin, M.T. el al. 
(1996) Human Mutation 7: 244-255; Kozal, M.J. et al. (1996) Nature Medicine 2: 753- 



WO 00/18890 




PCT/US99/22924 



- 102- 



759). For example, genetic mutations in CSAPTP can be identified in two dimensional 
arrays containing light-generated DNA probes as described in Cronin, M.T. et al. supra. 
Briefly, a first hybridization array of probes can be used to scan through long stretches 
of DNA in a sample and control to identify base changes between the sequences by 
5 making linear arrays of sequential ovelapping probes. This step allows the identification 
of point mutations. This step is followed by a second hybridization array that allows the 
characterization of specific mutations by using smaller, specialized probe arrays 
complementary to all variants or mutations detected. Each mutation array is composed 
of parallel probe sets, one complementary to the wild-type gene and the other 

1 0 complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in 
the art can be used to directly sequence the CSAPTP gene and detect mutations by 
comparing the sequence of the sample CSAPTP with the corresponding wild-type 
(control) sequence. Examples of sequencing reactions include those based on 

1 5 techniques developed by Maxim and Gilbert (( 1 977) PNAS 74:560) or Sanger (( 1 977) 
PNAS 74:5463). It is also contemplated that any of a variety of automated sequencing 
procedures can be utilized when performing the diagnostic assays ((1995) Biotechniques 
19:448), including sequencing by mass spectrometry (see. e.g., PCT International 
Publication No. WO 94/16101 ; Cohen et al (1996) Adv. Chromatogr. 36:127-162; and 

20 Griffin et al. (1993) Appl Biochem. Biotechnol 38:147-159). 

Other methods for detecting mutations in the CSAPTP gene include methods in 
which protection from cleavage agents is used to detect mismatched bases in RNA/RNA 
or RNA/DNA heteroduplexes (Myers et al (1985) Science 230: 1242). In general, the 
art technique of "mismatch cleavage'* starts by providing heteroduplexes of formed by 

25 hybridizing (labeled) RNA or DNA containing the wild-type CSAPTP sequence with 
potentially mutant RNA or DNA obtained from a tissue sample. The double-stranded 
duplexes arc treated with an agent which cleaves single-stranded regions of the duplex 
such as which will exist due to basepair mismatches between the control and sample 
strands. For instance. RNA/DNA duplexes can be treated with RNase and DNA/DNA 

30 hybrids treated with SI nuclease to cnzymatically digesting the mismatched regions. In 
other embodiments, either DNA/DNA or RNA/DNA duplexes can be treated with 
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hydroxylamine or osmium tetroxide and with pipcridine in order to digest mismatched 
regions. After digestion of the mismatched regions, the resulting material is then 
separated by size on denaturing polyacrylamide gels to determine the site of mutation. 
See, for example. Cotton et al (1988) Proc. Natl Acad Sci [ISA 85:4397; Salecba et a/. 
5 ( 1 992) Methods Enzymol 2 1 7:286-295. In a preferred embodiment, the control DNA or 
RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or 
more proteins that recognize mismatched base pairs in double-stranded DNA (so called 
"DNA mismatch repair" enzymes) in defined systems for detecting and mapping point 

10 mutations in CSAPTP cDNAs obtained from samples of cells. For example, the mutY 
enzyme of E. coli cleaves A at G/A mismatches and the thymidine DNA glycosylase 
from HeLa cells cleaves T at G/T mismatches (Hsu ct al. (1994) Carcinogenesis 
15:1657-1662). According to an exemplary embodiment, a probe based on a CSAPTP 
sequence, e.g., a wild-type CSAPTP sequence, is hybridized to a cDNA or other DNA 

1 5 product from a test cell(s). The duplex is treated with a DNA mismatch repair enzyme, 
and the cleavage products, if any, can be detected from electrophoresis protocols or the 
like. See, for example, U.S. Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to 
identify mutations in CSAPTP genes. For example, single strand conformation 

20 polymorphism (SSCP) may be used to detect differences in electrophoretic mobility 
between mutant and wild type nucleic acids (Orita et al. (1989) Proc Natl. Acad. Sci 
USA: 86:2766, see also Cotton (1993) Mutat Res 285:125-144; and Flayashi (1992) 
Genet Anal Tech Appl 9:73-79). Single-stranded DNA fragments of sample and control 
CSAPTP nucleic acids will be denatured and allowed to renature. The secondary 

25 structure of single-stranded nucleic acids varies according to sequence, the resulting 

alteration in electrophoretic mobility enables the detection of even a single base change. 
The DNA fragments may be labeled or detected with labeled probes. The sensitivity of 
the assay may be enhanced by using RNA (rather than DNA), in which the secondary 
structure is more sensitive to a change in sequence. In a preferred embodiment, the 

30 subject method utilizes heteroduplex analysis to separate double stranded heteroduplex 
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molecules on the basis of changes in electrophoretic mobility (Keen et aL (1991) Trends 
Genet 7:5). 

In yet another embodiment the movement of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing 
5 gradient gel electrophoresis (DGGE) (Myers et aL ( 1 985) Nature 3 1 3 :495). When 

DGGE is used as the method of analysis, DNA will be modified to insure that it docs not 
completely denature, for example by adding a GC clamp of approximately 40 bp of 
high-melting GC-rich DNA by PCR. In a further embodiment, a temperature gradient is 
used in place of a denaturing gradient to identify differences in the mobility of control 

1 0 and sample DNA (Rosenbaum and Reissner (1 987) Biophys Chem 265: 1 2753). 

Examples of other techniques for detecting point mutations include, but arc not 
limited to, selective oligonucleotide hybridization, selective amplification, or selective 
primer extension. For example, oligonucleotide primers may be prepared in which the 
known mutation is placed centrally and then hybridized to target DNA under conditions 

1 5 which permit hybridization only if a perfect match is found (Saiki et aL (1 986) Nature 
324:163); Saiki et aL (1989) Proc. Natl Acad. Sci USA 86:6230). Such allele specific 
oligonucleotides are hybridized to PCR amplified target DNA or a number of different 
mutations when the oligonucleotides are attached to the hybridizing membrane and 
hybridized with labeled target DNA. 

20 Alternatively, allele specific amplification technology which depends on 

selective PCR amplification may be used in conjunction with the instant invention. 
Oligonucleotides used as primers for specific amplification may carry the mutation of 
interest in the center of the molecule (so that amplification depends on differential 
hybridization) (Gibbs et aL (1989) Nucleic Acids Res. 1 7:2437-2448) or at the extreme 

25 3' end of one primer where, under appropriate conditions, mismatch can prevent, or 
reduce polymerase extension (Prossner (1993) Tihtech 1 1 :238 ). In addition it may be 
desirable to introduce a novel restriction site in the region of the mutation to create 
cleavage-based detection (Gasparini et aL (1992) Mol Cell Probes 6:1 ). It is anticipated 
that in certain embodiments amplification may also be performed using Taq ligase for 

30 amplification (Barany (1991) Proc. Natl. Acad. Sci USA 88:189). In such cases, ligation 
will occur only if there is a perfect match at the 3' end of the 5' sequence making it 
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possible to detect the presence of a known mutation at a specific site by looking for the 
presence or absence of amplification. 

The methods described herein may be performed, for example, by utilizing pre- 
packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
5 described herein, which may be conveniently used, e.g., in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving a 
CSAPTP gene. 

Furthermore, any cell type or tissue in which CSAPTP is expressed may be 
utilized in the prognostic assays described herein. 

10 

3. Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drugs, compounds) on the expression or 
activity of a CSAPTP protein (e.g., modulation of cell proliferation, e.g., 
dephosphorylation of phosphorylated cell cycle proteins) can be applied not only in 

15 basic drug screening, but also in clinical trials. For example, the effectiveness of an 
agent determined by a screening assay as described herein to increase CSAPTP gene 
expression, protein levels, or upregulate CSAPTP activity, can be monitored in clinical 
trials of subjects exhibiting decreased CSAPTP gene expression, protein levels, or 
downregulated CSAPTP activity. Alternatively, the effectiveness of an agent 

20 determined by a screening assay to decrease CSAPTP gene expression, protein levels, or 
downregulate CSAPTP activity, can be monitored in clinical trials of subjects exhibiting 
increased CSAPTP gene expression, protein levels, or upregulated CSAPTP activity. In 
such clinical trials, the expression or activity of a CSAPTP gene, and preferably, other 
genes that have been implicated in, for example, a developmental disorder can be used 

25 as a "read out" or markers of the phenotype of a particular cell. 

For example, and not by way of limitation, genes, including CSAPTP, that are 
modulated in cells by treatment with an agent (e.g., compound, drug or small molecule) 
which modulates CSAPTP activity (e.g., identified in a screening assay as described 
herein) can be identified. Thus, to study the effect of agents on proliferative disorders, 

30 for example, in a clinical trial, cells can be isolated and RNA prepared and analyzed for 
the levels of expression of CSAPTP and other genes implicated in a proliferative. 
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differentiative, or metabolic disorder. The levels of gene expression (i.e., a gene 
expression pattern) can be quantified by Northern blot analysis or RT-PCR, as described 
herein, or alternatively by measuring the amount of protein produced, by one of the 
methods as described herein, or by measuring the levels of activity of CSAPTP or other 
5 genes. In this way, the gene expression pattern can serve as a marker, indicative of the 
physiological response of the cells to the agent. Accordingly, this response state may be 
determined before, and at various points during treatment of the individual with the 
agent. 

In a preferred embodiment, the present invention provides a method for 

10 monitoring the effectiveness of treatment of a subject with an agent (e.g., an agonist, 

antagonist, peptidomimetic, protein, peptide, nucleic acid, small molecule, or other drug 
candidate identified by the screening assays described herein) comprising the steps of (i) 
obtaining a pre-administration sample from a subject prior to administration of the 
agent; (ii) detecting the level of expression of a CSAPTP protein, mRNA, or genomic 

15 DNA in the preadministration sample; (iii) obtaining one or more post-administration 
samples from the subject; (iv) detecting the level of expression or activity of the 
CSAPTP protein, mRNA, or genomic DNA in the post-administration samples; (v) 
comparing the level of expression or activity of the CSAPTP protein, mRNA, or 
genomic DNA in the pre-administration sample with the CSAPTP protein, mRNA. or 

20 genomic DNA in the post administration sample or samples; and (vi) altering the 
administration of the agent to the subject accordingly. For example, increased 
administration of the agent may be desirable to increase the expression or activity of 
CSAPTP to higher levels than detected, i.e., to increase the effectiveness of the agent. 
Alternatively, decreased administration of the agent may be desirable to decrease 

25 expression or activity of CSAPTP to lower levels than detected, i.e. to decrease the 

effectiveness of the agent. According to such an embodiment, CSAPTP expression or 
activity may be used as an indicator of the effectiveness of an agent, even in the absence 
of an observable phenotypic response. 
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^ Method s of Treatment : 

The present invention provides for both prophylactic and therapeutic methods of 
treating a subject at risk of (or susceptible to) a disorder or having a disorder associated 
with aberrant CSAPTP expression or activity. With regards to both prophylactic and 
5 therapeutic methods of treatment, such treatments may be specifically tailored or 
modified, based on knowledge obtained from the field of pharmacogenomics. 
"Pharmacogenomics", as used herein, includes the application of genomics technologies 
such as gene sequencing, statistical genetics, and gene expression analysis to drugs in 
clinical development and on the market. More specifically, the term refers the study of 

10 how a patient's genes determine his or her response to a drug (e.g.. a patient's "drug 
response phenotype". or "drug response genotype".) Thus, another aspect of the 
invention provides methods for tailoring an individual's prophylactic or therapeutic 
treatment with either the CSAPTP molecules of the present invention or CSAPTP 
modulators according to that individual's drug response genotype. Pharmacogenomics 

1 5 allows a clinician or physician to target prophylactic or therapeutic treatments to patients 
who will most benefit from the treatment and to avoid treatment of patients who will 
experience toxic drug-related side effects. 

1 . Prophylactic Methods 

20 In one aspect, the invention provides a method for preventing in a subject, a 

disease or condition associated with an aberrant CSAPTP expression or activity, by 
administering to the subject a CSAPTP or an agent which modulates CSAPTP 
expression or at least one CSAPTP activity. Subjects at risk for a disease which is 
caused or contributed to by aberrant CSAPTP expression or activity can be identified by, 

25 for example, any or a combination of diagnostic or prognostic assays as described 

herein. Administration of a prophylactic agent can occur prior to the manifestation of 
symptoms characteristic of the CSAPTP aberrancy, such that a disease or disorder is 
prevented or, alternatively, delayed in its progression. Depending on the type of 
CSAPTP aberrancy, for example, a CSAPTP, CSAPTP agonist or CSAPTP antagonist 

30 agent can be used for treating the subject. The appropriate agent can be determined 
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based on screening assays described herein. The prophylactic methods of the present 
invention are further discussed in the following subsections. 

2. Therapeutic Methods 
5 Another aspect of the invention pertains to methods of modulating CSAPTP 

expression or activity for therapeutic purposes. Accordingly, in an exemplary 
embodiment, the modulatory method of the invention involves contacting a cell with a 
CSAPTP or agent that modulates one or more of the activities of CSAPTP protein 
activity associated with the cell. An agent that modulates CSAPTP protein activity can 

10 be an agent as described herein, such as a nucleic acid or a protein, a naturally-occurring 
target molecule of a CSAPTP protein, a CSAPTP antibody, a CSAPTP agonist or 
antagonist, a peptidomimctic of a CSAPTP agonist or antagonist, or other small 
molecule. In one embodiment, the agent stimulates one or more CSAPTP activities. 
Examples of such stimulatory agents include active CSAPTP protein and a nucleic acid 

1 5 molecule encoding CSAPTP that has been introduced into the cell. In another 

embodiment, the agent inhibits one or more CSAPTP activities. Examples of such 
inhibitory agents include antisense CSAPTP nucleic acid molecules, anti-CSAPTP 
antibodies, and CSAPTP inhibitors. These modulatory methods can be performed in 
vitro (e.g., by culturing the cell with the agent), in vivo (e.g, by administering the agent 

20 to a subject), or alternatively in situ (e.g., at the site of lesion or injury, for example, in 
the hematopoietic system, e.g., bone marrow). As such, the present invention provides 
methods of treating an individual afflicted with a disease or disorder characterized by 
aberrant expression or activity of a CSAPTP protein or nucleic acid molecule. In one 
embodiment, the method involves administering an agent (e.g.. an agent identified by a 

25 screening assay described herein), or combination of agents that modulates (e.g., 

upregulates or downregulates) CSAPTP expression or activity. In another embodiment, 
the method involves administering a CSAPTP protein or nucleic acid molecule as 
therapy to compensate for reduced or aberrant CSAPTP expression or activity. 

Stimulation of CSAPTP activity is desirable in situations in which CSAPTP is 

30 abnormally downregulated and/or in which increased CSAPTP activity is likely to have 
a beneficial effect. For example, stimulation of CSAPTP activity is desirable in 
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situations in which a CSAPTP is downregulated and/or in which increased CSAPTP 
activity is likely to have a beneficial effect. Likewise, inhibition of CSAPTP activity is 
desirable in situations in which CSAPTP is abnormally upregulated and/or in which 
decreased CSAPTP activity is likely to have a beneficial effect. 

5 

3. Pharmaeogenomics 

The CSAPTP molecules of the present invention, as well as agents, or 
modulators which have a stimulatory or inhibitory effect on CSAPTP activity (e.g.. 
CSAPTP gene expression) as identified by a screening assay described herein can be 

10 administered to individuals to treat (prophylactically or therapeutically) disorders 
associated with aberrant CSAPTP activity (e.g., proliferative and/or differcntiative 
disorder). In conjunction with such treatment, pharmaeogenomics (i.e.. the study of the 
relationship between an individual's genotype and that individual's response to a foreign 
compound or drug) may be considered. Differences in metabolism of therapeutics can 

15 lead to severe toxicity or therapeutic failure by altering the relation between dose and 

blood concentration of the pharmacologically active drug. Thus, a physician or clinician 
may consider applying knowledge obtained in relevant pharmaeogenomics studies in 
determining whether to administer a CSAPTP molecule or CSAPTP modulator as well 
as tailoring the dosage and/or therapeutic regimen of treatment with a CSAPTP 

20 molecule or CSAPTP modulator. 

Pharmaeogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected 
persons. See e.g., Eichelbaum, M., Clin Exp Pharmacol PhysioL 1996, 23(10-1 1 ) :983- 
985 and Linden M.W.. Clin Chenu 1997, 43(2):254-266. In general, two types of 

25 pharmacogenetic conditions can be differentiated. Genetic conditions transmitted as a 
single factor altering the way drugs act on the body (altered drug action) or genetic 
conditions transmitted as single factors altering the way the body acts on drugs (altered 
drug metabolism). These pharmacogenetic conditions can occur either as rare genetic 
defects or as naturally-occurring polymorphisms. For example, glucose-6-phosphate 

30 dehydrogenase deficiency (G6PD) is a common inherited enzymopathy in which the 
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main clinical complication is haemolysis after ingestion of oxidant drugs (anti-malarials, 
sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

One pharmacogenomics approach to identifying genes that predict drug 
response, known as "a genome-wide association", relies primarily on a high-resolution 
5 map of the human genome consisting of already known gene-related markers (e.g., a "bi- 
allelic" gene marker map which consists of 60,000-100,000 polymorphic or variable 
sites on the human genome, each of which has two variants.) Such a high-resolution 
genetic map can be compared to a map of the genome of each of a statistically 
significant number of patients taking part in a Phase II/III drug trial to identify markers 

10 associated with a particular observed drug response or side effect. Alternatively, such a 
high resolution map can be generated from a combination of some ten-million known 
single nucleotide polymorphisms (SNPs) in the human genome. As used herein, a 
"SNP" is a common alteration that occurs in a single nucleotide base in a stretch of 
DN A. For example, a SNP may occur once per every 1 000 bases of DNA. A SNP may 

15 be involved in a disease process, however, the vast majority may not be disease- 
associated. Given a genetic map based on the occurrence of such SNPs. individuals can 
be grouped into genetic categories depending on a particular pattern of SNPs in their 
individual genome. In such a manner, treatment regimens can be tailored to groups of 
genetically similar individuals, taking into account traits that may be common among 

20 such genetically similar individuals. 

Alternatively, a method termed the "candidate gene approach", can be utilized to 
identify genes that predict drug response. According to this method, if a gene that 
encodes a drugs target is known (e.g., a CSAPTP protein or CSAPTP receptor of the 
present invention), all common variants of that gene can be fairly easily identified in the 

25 population and it can be determined if having one version of the gene versus another is 
associated with a particular drug response. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a 
major determinant of both the intensity and duration of drug action. The discovery of 
genetic polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransfcrase 2 (NAT 

30 2) and cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation 
as to why some patients do not obtain the expected drug effects or show exaggerated 
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drug response and serious toxicity after taking the standard and safe dose of a drug. 
These polymorphisms are expressed in two phenotypes in the population, the extensive 
metabolizer (EM) and poor metabolizer (PM). The prevalence of PM is different among 
different populations. For example, the gene coding for CYP2D6 is highly polymorphic 
5 and several mutations have been identified in PM. which all lead to the absence of 
functional CYP2D6. Poor metabolizers of CYP2D6 and CYP2C19 quite frequently 
experience exaggerated drug response and side effects when they receive standard doses. 
If a metabolite is the active therapeutic moiety. PM show no therapeutic response, as 
demonstrated for the analgesic effect of codeine mediated by its CYP2D6-formcd 

10 metabolite morphine. The other extreme are the so called ultra-rapid metabolizers who 
do not respond to standard doses. Recently, the molecular basis of ultra-rapid 
metabolism has been identified to be due to CYP2D6 gene amplification. 

Alternatively, a method termed the "gene expression profiling", can be utilized to 
identify genes that predict drug response. For example, the gene expression of an 

15 animal dosed with a drug (e.g., a CSAPTP molecule or CSAPTP modulator of the 

present invention) can give an indication whether gene pathways related to toxicity have 
been turned on. 

Information generated from more than one of the above pharmacogenomics 
approaches can be used to determine appropriate dosage and treatment regimens for 
20 prophylactic or therapeutic treatment an individual. This knowledge, when applied to 
dosing or drug selection, can avoid adverse reactions or therapeutic failure and thus 
enhance therapeutic or prophylactic efficiency when treating a subject with a CSAPTP 
molecule or CSAPTP modulator, such as a modulator identified by one of the exemplary 
screening assays described herein. 

25 

This invention is further illustrated by the following examples which should not 
be construed as limiting. The contents of Sequence Fisting, figures and all references, 
patents and published patent applications cited throughout this application are 
incorporated herein by reference. 

30 
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EXAMPLES 



EXAMPLE t: 



IDENTIFICATION AND CHARACTERIZATION OF 



HUMAN CSAPTP-1, CSAPTP-2, and CSAPTP-3 cDNAs 



5 



In this example, the identification and characterization of the genes encoding 



human CSAPTP-1. CSAPTP-2. CSAPTP-3 and CSAPTP-4 (also referred to as 
b003g03, b037d02, b067c02 and fchrbOl 8a01 , respectively) is described. 

10 Isolation of the human CSAPTP cDNA 

The invention is based, at least in part, on the discovery of four human genes 
encoding members of the CSAPTP family. The human CSAPTP family members were 
isolated from cDNA libraries which were prepared from tissue obtained from subjects 
suffering from congestive heart failure of ischemic and idiopathic origin. Briefly, a 

1 5 cardiac tissue sample was obtained from a biopsy of a patient suffering from congestive 
heart failure. mRNA was isolated from the cardiac tissue and a cDNA library was 
prepared therefrom using art known methods (described in, for example. Molecular 
Cloning: A Laboratory ManuaL 2nd Ed., ed. by Sambrook. Fritsch and Maniatis (Cold 
Spring Harbor Laboratory Press: 1989). Positive clones were isolated either by 

20 examining the top protein blast hit for each sequence, by blasting the libraries against 
known phosphatases, or by using a computer program that recognizes protein motifs of 
phosphatases. 

The sequences of the positive clones were determined and found to contain open 
reading frames. The nucleotide sequences encoding the human CSAPTP-1, CSAPTP-2. 
25 CSAPTP-3 and CSAPTP-4 proteins, respectively, are shown in Figures 1. 2. 3 and 15. 
and are set forth as SEQ ID NOT. SEQ ID NO:4. SEQ ID NO:7. and SEQ ID NO: 10. 
The full length proteins encoded by these nucleic acids comprise about 173. 263. 209 
and 221 amino acids respectively, and have the amino acid sequences shown in Figures 
1, 2, 3 and 15. respectively, and set forth as SEQ ID NO:2, SEQ ID NO:5. SEQ ID NO:8 



30 and SEQ ID NOT 1, respectively. The coding region (open reading frame) of SEQ ID 
NOT. SEQ ID NO:4, SEQ ID NO:7 and SEQ ID NO: 10 is set forth as SEQ ID NO:3. 
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SEQ ID NO:6. SEQ ID NO:9 and SEQ ID NO: 12. respectively. The clones comprising 
the entire coding region of human CSAPTP-1, CSAPTP-2, CSAPTP-3 and CSAP'I P-4 
were deposited with the American Type Culture Collection (ATCC R ). 10801 

University Boulevard, Manassas. VA 201 10-2209. on . , . and 

5 1998. and assigned Accession Nos. , , . and 

respectively. 

Analysis of human CSAPTP 

A BLAST search (Altschul et al. (1990),/ Mol. Biol. 2 1 5:403 ) of the nucleotide 

10 and protein sequences of human CSAPTP- 1 revealed that CSAPTP- 1 is similar to the 
following protein: human protein tyrosine phosphatase (Accession No. AAB40597). 
The CSAPTP-1 nucleic acid sequence is approximately 38.7% identical to that of human 
protein tyrosine phosphatase, as is shown in Figure 4. The CSAPTP-1 protein sequence 
is approximately 78.6 % identical (over amino acids 1-173) to that of human protein 

15 tyrosine phosphatase, as is shown in Figure 5. 

• CSAPTP-2 is similar to the following protein: dual specificity protein 
phosphatase VHR (Accession No. P51452). The CSAPTP-2 protein is approximately 
22.5% identical (over amino acids 1-263) to dual specificity protein phosphatase VHR, 
as is shown in Figure 6. 

20 CSAPTP-3 is similar to the following proteins: dual specificity phosphatase 2 

(Accession No. B57126, Q05922), C. Elegans protein F28C6.8 (Accession No. Z68315) 
and Ovis aries protein BIIIA3 (Accession No. U60024). The CSAPTP-3 protein is 
approximately 50 % identical (over amino acids 1 18-155) and 29% identical (over 
amino acids 54-97) to mouse dual specificity phosphatase 2. The CSAPTP-3 protein is 

25 approximately 46 % identical (over amino acids 6-20 and 50-64) and 41% identical 
(over amino acids 20-36) to Bill A3. The CSAPTP-3 protein is approximately 50 % 
identical (over amino acids 1 83-194), 42% identical (over amino acids 92-155) and 39% 
identical (over amino acids 60-92) to F28C6.8. as is shown in Figure 7. 



BNSDOCiD <WO 001 8890 A:' I 



WO 00/18890 




PCT/US99/22924 



- 114- 



CSAPTP-4 is similar to the following protein: dual specificity protein 
phosphatase 3 (Accession No. P51452). The CSAPTP-4 protein is approximately 42% 
identical (over amino acids 1-221 of SEQ ID NO: 1 1) to dual specificity protein 
phosphatase VHR, as shown in Figure 10. 

5 

Tissue Distribution of CSAPTP mRNA 

This example describes the tissue distribution of CSAPTP mRNA. as determined 

by Northern blot hybridizations. 

Northern blot hybridizations with the various RNA samples were performed 
10 under standard conditions and washed under stringent conditions, i.e.. 0.2 X SSC at 65° 

C. DNA probes corresponding to CSAPTP- 1 (Achrb003g03), CSAPTP-2 (fchr037d02). 

CSAPTP-3 (fchr067c02) and CSAPTP-4 (fchrbOl 8a01 ) were used. The DNA was 

radioactively labeled with 32p_dCTP using the Prime-It kit (Stratagene. La Jolla. CA) 

according to the instructions of the supplier. Filters containing human mRNA 
15 (MultiTissue Northern I and MultiTissue Northern II from Clontech. Palo Alto, CA) 

were probed in ExpressHyb hybridization solution (CTontech) and washed at high 

stringency according to manufacturer's recommendations. 

The expression of CSAPTP- 1 in various human and rat tissues was assessed; 

CSAPTP- 1 message was detected in human heart and skeletal muscle, where it was 
20 highly expressed. CSAPTP- 1 mRNA was also found in all rat tissues tested, but was 

predominantly expressed in rat skeletal muscle, heart, placenta, lung and brain. 

CSAPTP-2 message was detected in several human tissues, with highest 

expression in skeletal muscle and moderate expression in heart and brain. In rat tissues, 

expression of CSAPTP-2 mRNA was mainly found in skeletal muscle. 
25 CSAPTP-3 message was detected in several human tissues, with highest 

expression in heart and skeletal muscle, and moderate expression in brain, placenta. 

kidney and pancreas. 

CSAPTP-4 message was detected in human heart and skeletal muscle. CSAPTP - 

4 mRNA was also expressed in several rat tissues, although most predominantly in rat 
30 brain. 
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EXAMPLE 2: 



EXPRESSION OF RECOMBINANT CSAPTP-1 PROTEIN 



IN C2CT2 CELLS 



10 



15 



20 



25 



Pre paration of T ransg enic C2C12 Cells 

To express the CSAPTP-1 gene in C2C12 (mouse myoblast) cells, the CSAPTP- 
1 cDNA was amplified by PCR and cloned into the pcDNA/Amp vector (Invitrogen 
Corporation (San Diego, CA)). This vector contains an SV40 origin of replication, an 
ampicillin resistance gene, an K. coli replication origin, a CMV promoter followed by a 
polylinker region, and an SV40 intron and polyadenylation site. C2C12 cells were 
subsequently transfected with the CSAPTP-1 -pcDN A/Amp plasmid DNA. Suitable 
methods for transfecting host cells can be found in Sambrook. J.. Fritsh. E. F.. and 
Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd cel.. Cold Spring Harbor 
Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor. NY. 1989. 

Expression of Recombinant CSAPTP-1 Protein in Transgenic C2C12 Cells 

The expression of the CSAPTP-1 polypeptide in transfected cells is detected by 
radiolabcling ( 35 S-methionine or 3? S-cystcine, available from NEN, Boston, MA, can be 
used) and immunoprecipitation (Harlow. E. and Lane, D. Antibodies: A Laboratory 
Manual. Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1988). 
Briefly, the cells are labeled for 8 hours with 35 S-methionine (or 35 S-cysteine). The 
culture medium is then collected and the cells are lysed using detergents (RIPA buffer, 
150 mM NaCl. 1% NP-40, 0.1% SDS, 0.5% DOC. 50 mM Tris. pH 7.5). The CSAPTP- 
1 polypeptide is immunoprecipitated from the cell lysate and the culture medium and 
analyzed by SDS-PAGE. 

Phenotype of C2C12 Cells Expressing CSAPTP-1 

C2C12 cells are myoblasts, and. upon confluency, are able to rapidly 
differentiate to form contractile myotubes. This myotube formation is known to be 
stimulated by the utilization of horse serum (as opposed to fetal bovine serum) in the 
medium. To determine whether the expression of the CSAPTP-1 gene in C2C12 cells 
impacts the ability of the cells to differentiate into myotubes. both untransfected control 
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C2C12 cells and a stably transfected CSAPTP-1 -containing C2C12 cell line were grown 
for 5 days in standard growth medium containing 20° o fetal bovine serum. After 5 days 
the medium was replaced with medium containing 2% horse serum, and the ability of 
the cells to fuse into myotubes was assessed. The untransfected control cells elongated 
5 and fused, forming myotubes. In contrast, the CSAPTP-1 containing cells displayed a 
reduced ability to fuse and formed many fewer higher-order myotube structures. 

EXAMPLE 3: GENERATION OF CSAPTP-1 TRANSGENIC ANIMALS 

10 An N-terminal His-taggcd CSAPTP-1 cDNA was ligated to the cardiac-specific 

alpha-myosin heavy chain promoter and the human growth hormone polyadenylation 
signal sequence using art known techniques. This construct was microinjected into the 
male pronucleus of fertilized mouse eggs, which were subsequently implanted into a 
pscudopregnant foster mother. Founder mice were bred with non-transgcnic cohorts for 

15 the propagation of individual lines. 

The presence of the CSAPTP-1 transgene in transgenic mice was confirmed by 
Southern analysis of genomic DNA. Briefly, 10 micrograms of mouse genomic DNA 
was digested with EcoRI or BamHl or Xbal (New England Biolabs), electrophoresed in 
a 0.8% agarose gel and transferred to a nylon membrane (Genescreen, DuPont). 

20 Membranes were hybridized with a 32 P-labeled cDNA probe specific for the CSAPTP-1 
sequence. Results confirmed that both of the founder mice 03645-4. 7F and 03650-3. 8F 
were found to have significant levels of the CSAPTP-1 transgene, whereas transgene 
expression was not visible in the wild-type mouse genomic DNA. 

The expression of the CSAPTP-1 gene in the transgenic mice was also assessed 

25 by Northern analysis. Total RNA from both wild-type and transgenic mice was isolated 
using the guanidinium isothiocyanate/acid phenol procedure (Chomczynski. (1987) 
Anal. Biochem. 162: 156-159). Northern blots (Sambrook (1989) ibid) were performed 
with 20 micrograms of total RNA from the heart tissue fractionated in a 1 .5% 
agarosc/formaldehyde gel and blotted onto a nylon membrane (Genescreen, DuPont). 

30 Hybridization and washing were performed as recommended by the supplier. Briefly, 
membranes were probed using a 32 P-labeled probe for CSAPTP-1, applied in 50% 
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formamide hybridization solution at 42°C for 18h. The results demonstrated that there is 
a significant amount ofmRNA for the transgene in both the 03645-4. 7F and 03650-3. 8F 
founder mice, whereas message was undetectable in the wild type mouse. 

The phenotypes of the transgenic mice were also assessed. The transgenic 
5 animals showed a 37% increase in heart/body ratio as compared to wild type mice, 
indicating that the heart was enlarged. Similarly, a significant number of the 
cardiomyocytes in transgenic mouse hearts were hypertrophied. An examination of the 
heart tissue from transgenic mice demonstrated the presence of calcification, similar to 
that seen in advanced stages of cardiomyopathy. 

10 

EXAMPLE 4: ASSESSMENT OF THE EFFECT OF CSAPTP-1 

EXPRESSION ON GENE EXPRESSION 



To determine whether the expression of CSAPTP-1 had an effect on the 

15 expression of certain other genes of interest, (e.g., oncogenes, tumor suppressors, cell 
cycle regulators, transcription factors, cell surface antigens, or intracellular signal 
transduction modulators and effectors, or those genes involved in stress response, ion 
channels and transport, apoptosis, DNA repair, receptors, or cell-cell communications), a 
cDNA expression array was performed using an cDNA expression array kit (Clonetech) 

20 according to the manufacturer instructions. In this procedure, labeled cDNA probe 

mixtures were synthesized by reverse transcription from the RNA population of whole 
heart tissue from both a wild type mouse and from mice containing the CSAPTP-1 
transgene. Each labeled probe mixture was hybridized to an array of cDNAs for the 
gene of interest, the arrays were subjected to a high-stringency wash, and the hybridized 

25 labeled probes were detected and quantified by phosporimaging. The gene levels were 
normalized to GADPH expression. 

The expression of a number of genes was different between the wild-type and the 
CSAPTP-1 transgenic mice. The results of an additional cDNA expression array 
experiment utilizing probes synthesized from control C2C12 cells and C2C12 cells 

30 containing the CSAPTP-1 transgene also indicated that a number of genes were affected 
by the expression of CSAPTP-1 (see Figure 8). A 7.5-fold decrease in the presence of 
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the transcript for the DB-1 gene was observed in C2C12 cells expressing the CSAPTP-1 
gene as compared to control cells. DB-1 is a zinc finger transcription factor which was 
first cloned by its affinity to an element cis to the IL-3 promoter (nucleotides -76 to - 
47), a region which is rich in CT/GC. This region is known to bind Egrl and Egr2, 
5 which, in the presence of TPA, transactivates the IL-3 promoter. The association of DB- 
1 and Egrl or Egr2 has not been demonstrated to transactivate the IL-3 promoter. DB-1 
is ubiquitously expressed, and has been shown to interact with both Tax and with 
prenylated RhoB. Upon binding to Tax, DB-1 is able to synergistically activate the IL-3 
promoter. The interaction of DB-1 with prenylated RhoB has been implicated in actin 

10 regulation, cell growth (e.g.. transformation), gene activation (e.g., SREs), and cell 
adhesion and motility (e.g., integrins). 

In addition, a decrease in transcription of the LI CAM and CD27 genes was 
detected in the CSAPTP-1- transgenic C2C12 cells in comparison with wild-type cells. 
In contrast, the transcription of the PLA2, caspase, thymosin, and Hox7 genes was 

15 increased in the CSAPTP-1 transgenic C2C12 cells as compared to control C2C12 cells. 

EXAMPLE 5: EXPRESSION OF RECOMBINANT CSAPTP PROTEIN IN 

BACTERIAL CELLS 

20 In this example, CSAPTP is expressed as a recombinant glutathione-S- 

transferase (GST) fusion polypeptide in E. coli and the fusion polypeptide is isolated and 
characterized. Specifically, CSAPTP is fused to GST and this fusion polypeptide is 
expressed in E. coli, e.g., strain PEB199. Expression of die GST-CSAPTP fusion 
protein in PEB199 is induced with IPTG. The recombinant fusion polypeptide is 

25 purified from crude bacterial lysates of the induced PEB199 strain by affinity 

chromatography on glutathione beads. Using polyacrylamide gel electrophoretic 
analysis of the polypeptide purified from the bacterial lysates. the molecular weight of 
the resultant fusion polypeptide is determined. 

30 
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Equivalents 

Those skilled in the art will recognize, or be able to ascertain using no more than 
routine experimentation, many equivalents to the specific embodiments of the invention 
described herein. Such equivalents are intended to be encompassed by the following 
5 claims. 
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What is claimed: 

1 . An isolated nucleic acid molecule selected from the group consisting of: 

a) a nucleic acid molecule comprising a nucleotide sequence which 
5 is at least 38.7%, 50%, 50% or 50% homologous to a nucleotide sequence of 

SEQ ID NO: 1 or 3, SEQ ID NO:4 or 6, SEQ ID NO:7 or 9, or SEQ ID NO: 1 0 or 
12, respectively, the DNA insert of the plasmid deposited with ATCC as 
Accession Numbers , , , or , or a complement thereof; 

b) a nucleic acid molecule comprising a fragment of at least 994, 

10 626, 531 or 241 nucleotides of a nucleic acid comprising the nucleotide sequence 
of SEQ ID NO: 1 or 3, SEQ ID NO:4 or 6, SEQ ID NO:7 or 9, or SEQ ID NO: 10 
or 12, respectively, the DNA insert of the plasmid deposited with ATCC as 
Accession Numbers , , , or , or a complement thereof; 

c) a nucleic acid molecule which encodes a polypeptide comprising 
15 an amino acid sequence at least 79%, 23%, 24% or 42% homologous to the 

amino acid sequence of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID 
NO:l 1, respectively, or an amino acid sequence encoded by the DNA insert of 

the plasmid deposited with ATCC as Accession Numbers , , , 

or ; 

20 d) a nucleic acid molecule which encodes a fragment of a 

polypeptide comprising the amino acid sequence of SEQ ID NO:2, SEQ ID 
NO:5, SEQ ID NO:8 or SEQ ID NO:l 1, or the polypeptide encoded by the DNA 

insert of the plasmid deposited with ATCC as Accession Numbers , , 

, or . wherein the fragment comprises at least 15 contiguous amino 



25 acid residues of the amino acid sequence of SEQ ID NO:2, SEQ ID NO:5, SEQ 

ID NO:8 or SEQ ID NO:l 1, or the polypeptide encoded by the DNA insert of the 

plasmid deposited with ATCC as Accession Numbers , , , or 

; and 

e) a nucleic acid molecule which encodes a naturally occurring 
30 allelic variant of a polypeptide comprising the amino acid sequence of SEQ ID 

NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO:l 1, or an amino acid 
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sequence encoded by the DNA insert of the plasmid deposited with ATCC as 

Accession Numbers , , , or , wherein the nucleic acid 

molecule hybridizes to a nucleic acid molecule comprising SEQ ID NO:K SEQ 
ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID 
5 NO: 10 or SEQ ID NO: 12 under stringent conditions. 

2. The isolated nucleic acid molecule of claim 1 which is selected from the 
group consisting of: 

a) a nucleic acid molecule comprising the nucleotide sequence of 
10 SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7 ? 

SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12 or the DNA insert of the plasmid 

deposited with ATCC as Accession Numbers , , , or , or 

a complement thereof; and 

b) a nucleic acid molecule which encodes a polypeptide comprising 
15 the amino acid sequence of SEQ ID NO:2, SEQ ID NO:5. SEQ ID NO:8 or SEQ 

ID NO: 1 E or an amino acid sequence encoded by the DNA insert of the plasmid 
deposited with ATCC as Accession Numbers , , or . 

3. The nucleic acid molecule of claim 1 further comprising vector nucleic 
20 acid sequences. 

4. The nucleic acid molecule of claim 1 further comprising nucleic acid 
sequences encoding a heterologous polypeptide. 

25 5. A host cell which contains the nucleic acid molecule of claim 1 . 

6. The host cell of claim 5 which is a mammalian host cell. 

7. A non-human mammalian host cell containing the nucleic acid molecule 
30 of claim 1. 
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8. An isolated polypeptide selected from the group consisting of: 

a ) a fragment of a polypeptide comprising the amino acid sequence 
of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO:l 1, or the 
5 polypeptide encoded by the DNA insert of the plasmid deposited with ATCC as 

Accession Numbers , , , or , wherein the fragment 

comprises at least 15 contiguous amino acids of SEQ ID NO:2, SEQ ID NO:5, 
SEQ ID NO:8 or SEQ ID NO:l L or the amino acid sequence encoded by the 

DNA insert of the plasmid deposited with ATCC as Accession Numbers , 

10 , or ; 

b) a naturally occurring allelic variant of a polypeptide comprising 
the amino acid sequence of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ 
ID NO:l 1, or an amino acid sequence encoded by the DNA insert of the plasmid 
deposited with ATCC as Accession Numbers , , , or ? 

15 wherein the polypeptide is encoded by a nucleic acid molecule which hybridizes 

to a nucleic acid molecule comprising SEQ ID NO:U SEQ ID NO:3, SEQ ID 
NO:4. SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:10 or SEQ ID 
NO: 12 under stringent conditions; and 

c) a polypeptide which is encoded by a nucleic acid molecule 
20 comprising a nucleotide sequence which is at least 38.7%, 50%, 50% or 50% 

homologous to a nucleic acid comprising the nucleotide sequence of SEQ ID 
NO: 1 or 3, SEQ ID NO:4 or 6, SEQ ID NO:7 or 9, or SEQ ID NO: 1 0 or 1 2, 
respectively, the DNA insert of the plasmid deposited with ATCC as Accession 

Numbers , , , or . 

25 d) a polypeptide comprising an amino acid sequence which is at least 

79%, 23%, 24% or 42% homologous to the amino acid sequence of SEQ ID 
NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO:l 1, respectively, or the 
polypeptide encoded by the DNA insert of the plasmid deposited with ATCC as 
Accession Numbers . , , or 
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9. The isolated polypeptide of claim 8 comprising the amino acid sequence 
of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO: 1 1 or an amino acid 
sequence encoded by the DNA insert of the plasmid deposited with ATCC as Accession 
Numbers , . , or . 

5 

10. The polypeptide of claim 8 further comprising heterologous amino acid 
sequences. 



10 



of: 



1 E An antibody which selectively binds to a polypeptide of claim 8. 

12. A method for producing a polypeptide selected from the group consisting 



a) a polypeptide comprising the amino acid sequence of SEQ ID 
NO:2. SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO: 1 1 , or an amino acid 

1 5 sequence encoded by the DNA insert of the plasmid deposited with ATCC as 
Accession Numbers , , , or ; 

b) a fragment of a polypeptide comprising the amino acid sequence 
of SEQ ID NO:2, SEQ ID NO:5. SEQ ID NO:8 or SEQ ID NO:l 1, or an amino 
acid sequence encoded by the DNA insert of the plasmid deposited with ATCC 

20 as Accession Numbers , , , or wherein the fragment 

comprises at least 15 contiguous amino acids of SEQ ID NO:2, SEQ ID NO:5, 
SEQ ID NO:8 or SEQ ID NO:l Eor the amino acid sequence encoded by the 

DNA insert of the plasmid deposited with ATCC as Accession Numbers , 

, , or ; and 

25 c) a naturally occurring allelic variant of a polypeptide comprising 

the amino acid sequence of SEQ ID NO:2. SEQ ID NO:5, SEQ ID NO:8 or SEQ 
ID NO:l E or an amino acid sequence encoded by the DNA insert of the plasmid 

deposited with ATCC as Accession Numbers , , , or , 

wherein the polypeptide is encoded by a nucleic acid molecule which hybridizes 

30 to a nucleic acid molecule comprising SEQ ID NO:E SEQ ID NO:3, SEQ ID 
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NO:4, SEQ ID NO:6, SEQ ID NO:7. SEQ ID NO:9. SEQ ID NO: 10 or SEQ ID 
NO: 12 under stringent conditions; 

comprising culturing the host cell of claim 5 under conditions in which the 
nucleic acid molecule is expressed. 

5 

13. A method for detecting the presence of a polypeptide of claim 8 in a 
sample comprising: 

a) contacting the sample with a compound which selectively binds to the 
polypeptide; and 

10 b) determining whether the compound binds to the polypeptide in the 

sample to thereby detect the presence of a polypeptide of claim 8 in the 
sample. 

14. The method of claim 13, wherein the compound which binds to the 
1 5 polypeptide is an antibody. 

15. A kit comprising a compound which selectively binds to a polypeptide of 
claim 8 and instructions for use. 



20 16. A method for detecting the presence of a nucleic acid molecule in claim 1 

in a sample comprising: 

a) contacting the sample with a nucleic acid probe or primer which 
selectively hybridizes to the nucleic acid molecule; and 

b) determining whether the nucleic acid probe or primer binds to a nucleic 
25 acid molecule in the sample to thereby detect the presence of a nucleic 

acid molecule of claim 1 in the sample. 



30 



17. The method of claim 16, wherein the sample comprises mRNA 
molecules and is contacted with a nucleic acid probe. 
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18. A kit comprising a compound which selectively hybridizes to a nucleic 
acid molecule of claim 1 and instructions for use. 



19. A method for identifying a compound which binds to a polypeptide of 
5 claim 8 comprising: 

a) contacting the polypeptide, or a cell expressing the polypeptide with a 
test compound; and 

b) determining whether the polypeptide binds to the test compound. 



10 20. The method of claim 19. wherein the binding of the test compound to the 

polypeptide is detected by a method selected from the group consisting of: 

a) detection of binding by direct detection of test compound/polypeptide 
binding; 

b) detection of binding using a competition binding assay; and 
15 c ) detection of binding using an assay for CSAPTP activity. 



21. A method of modulating the activity of a polypeptide of claim 8 
comprising contacting the polypeptide or a cell expressing the polypeptide with a 
compound which binds to the polypeptide in a sufficient concentration to modulate the 
20 activity of the polypeptide. 



22. A method for identifying a compound which modulates the activity of a 
polypeptide of claim 8 comprising: 

a) contacting a polypeptide of claim 8 with a test compound; and 
25 b) determining the effect of the test compound on the activity of the 

polypeptide to thereby identify a compound which modulates the activity 
of the polypeptide. 
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DNA sequence 

GTCGACCCACGCGTCCGTGGGTTTTCTTTTTTAATTATCCAuAACAGTGGGCAGCTTC 
CTCCCCCACAGCCAAGTATTTGCACAATATTTGTGCGGGGTATGGGGGTGGGTTnTTT 
AAATCTGGTTTCTCTTGGACAAGCACAGGGATCTCGTTCTCCTGATTTTTTGGGGGTG 
TGTGGGGAGTTCTCAGGTCGTGTCCCCAGGCTTCTCTGCAGTCCCTTCTGCCCTGC 
CGGGCCCGTCGGGAGGCGCCATGGCTCGGATGAACCGCCCGGCCCCGGTGGAG 
GTGAGCTACAAACACATGCGCTTCCTCATCACCCACAACCCCACCAACGCCACGCT 
CAGCACCTTCATTGAGGACCTGAAGAAGTACGGGGCTACCACTGTGGTGCGTGTGT 
GTGAAGTGACCTATGACAAAACGCCGCTGGAGAAGGATGGCATCACCGTTGTGGAG 
TGGCCGTTTGACGATGGGGCGCCCCCGCCCGGCAAGGTAGTGGAAGACTGGCTG 
AGCCTGGTGAAGGCCAAGTTCTGTGAGGCCCCCGGCAGCTGCGTGGCTGTGCACT 
GCGTGGCGGGCCTGGGCCGGGCTCCAGTCCTTGTGGCGGTGGCCCTTATTGAGA 
GCGGGATGAAGTACGAGGACGCCATCCAGTTCATCCGCCAGAAGCGCCGCGGAG 
CCATCAACAGCAAGGAGCTCACCTACCTGGAGAAATACCGGCCCAAACAGAGGCTG 
CGGTTCAAAGACCCACACACGCACAAGAGGCGGTGCTGCGTTATGTAGCTCAGGAG 
CTTGGCTGGGCCTGGTCGTCATGTAGGTCAGGACCTTGGCTGGACCTGGAGGCGC 
TGGCCAGCCCTGCTCTGCCGAGCCGAGCAGGGGCTCCAGGCCTTGGCTGGCCCC 
ACATCGCCTTTTGCTCCCCGAGACCTCCGTGCAGTTGTGTCCGAGGAGCGAGGAGC 
GGCTCGGGCCCTGGGTGGGCTCTGGGCCCTTTCTCCTGTCTCCGCCACTCCCTGT 
GGCGGCGGTGGGCGTGGCTGTGTCTCTGTGAGGTGGGTCGGGCGCCCTCTGCCC 
GCGGCCTCGCACACGAGGCAGGGTGGTCTCCTCTAGCCTGTTTGTTGTGGGGTGG 
GGGTATATTTTGTAACCACTGGGCCCCGAGCCCCTCTTTTGCGACCCCTTGTCCTGA 
CCTGTTCTCGGGACCTTAAATTATTAGACCCCGGGGCAGTCAGGTGCTCCGGACAC 
CGGAAGGCAATAAAACAGGAGCGGTGAAAAAAAAAAAAAAAAAAAAAAA^ 
AAAAAAAAAAAAAAAAAAAAAAAAAAAGGGCGGCCGN 



amino acid sequence 

MARMNRPAPVEVSYKHMRFLITHNPTNATL^TFIEDLKKYGATTWRVCEVTYDKTPLE 
KDGITWDWPFDDGAPPPGKWEDWLSLVKAKFCEAPGSCVAVHCVAGLGRAPVLVA 
LALIESGMKYEDAIQFIRQKRRGAINSKQLTYLEKYRPKQRLRFKDPHTHKTRCCVM 



FIGURE 1 
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DNA sequence 



-tcctctacacaggcaagacagcctgtaaccatgccgac 



GTCGACCCACGCGTCCGGCGGCI^ , ■ „^„™,„ *™ ^nrnnnaaTKOrw 

GAGGTCTGGCCAGGCCTCTATCTCGGAGACCAGGACATGGCTAACAACCGCC 

CGCCGCCTGGGCATCACGCACGTCCTCAATGCC^rcACACAGCCGG^SGCG 

GAGGCC^ATGAGGGGCTGGGCATCCGCTACCTGGGTGT^^ 

TTTGACATGAGCATCGACTTCCAGACXX3CTGCCGAC^ 

CCAGGAGGGAAGATCCTGGTGCATTGTGCTGTGGGCGTGA^ 

CTGGCCTACCTCATGCTGTACKIIACCACCTTACCCTCGTGG^ 

GACCACCGAGGAGAGGCCGAGCCCCAGGCCACTGTCACTC^^ 

GTGAGGTTGGGCAGTGTGGTGGATGGGCACCCAGGAAGGGTTGACCA 

CTAGGCTGTAGATGGAAGATGGTCCTGGGATTCGAACACCGCTGG 

CTCGCTGGGATTCACAGTCCCTTCCCCTCTTTGTGCCCAA^ 

CCAAAAACAAAAAGGGCCATCTCTGCCCCTGCACTTTGTGCAGAAAGTCA 

AAGCATGAATGCAATGGTGTAGAGTTGTGTGAAACC^ 

GAGATGGTGTGAAAAGCTTGCAGAACCAGACAGAGAACCCCAC^ 

CACAGGAGGAGGTAGCTAGCGTGTGAGGGTTGGCACTAGGCCCACGGCTGC 

CAAAAACATACAGAGGTGCATGGCTGGCAGTCTTGAAATTGTCACTCGCTT 

AAGCGTCTCGAGGATAAATAAAGATCATGAAAAAAAAAAAAAAAAAGGGCGGCCGC 



amino acid sequence 

VDPRVRRU_YTG^TACNHADEVWPGLYLGDQDMANNRRELRRLG(THVLNASHSRWRGTP 
EAYEGLGIRYLGVEAHDSPAFDMSIHFQTAADFIHRALSQPGGKILVHCAVGVSRSATLV 
LAYLMLYHHLTLVEAIKKVKDHRGEAEPQATVTLCGRGRGVRLGSWDGHPGRVDQGRRQ 
LGCRWKMVLGFEHRWDLARVLPG1HSPFPSLCPSVSLSPSPKTKRAISAPALCAESQGYG 

KHECNGVELCETPS1ETDSEEMV 
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dm a sequence 

TNGGATCGAWCNSGCGTCCGGGCGGCCCCGC 

ACACCCTGTTCCGCGGGAAGGTGCCGGGTCGGGCGC^^ 

CG<rrGCCGTTGCGGAAGCTTGACGCGCCAGCTGOT 

GAGACGAGGTTCCTG-TGCAACTCTTCAC^ 

ACTGGGATCCCCACCTTGGACAACOTCCAGAA 

GTGCATTGTAAGGCTGGGC<XnX^AGGAGTG^ 

AGGAGGCTGTAAGAGCCATCGCCCAAGATCCGGGTCATACAT^ 

TCCACAAAGCAGATTACTG<^CSGGCMACAAAGGATGGG^ 

AACTC AAG AC ACTCCTGCTTG AT ACAG AACAAAAAG AGCTT AACAGGACCAAGAGGGCTT ACGT AAC A 

GAAATGTGCCAATAGGTAATAGGTAATTTTTCTTTC^ 

NCTC 



protein sequence 

XDRXXVRAAPRCWRPAVraGCSSTRRCSTPCSAGRCRVGRTGTG^^ 

yetrfix:nssqe^kri^veqlrlstvdmtgiptldnixjkgvqfalkyqsl^ 
vqrrlnepspkirvihphqawpawmflksstkqitaxatkdgtfxiskt 



FIGURE 3 
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ALIGN calculates a global alignment of two sequences 
version 2.0uPlease cite: Myers and Miller, CABIOS (1989) 

> Achrb003g03cons - Vector Check 1315 aa vs. 

> Genbank U48296 - Human protein tyrosine phospha 2200 aa 
scoring matrix: paml20.mat, gap penalties: -12/-4 

38.7 9 o identity; Global alignment score: 49 

10 20 30 40 

input s GTCGACC CACG CGTCCG-TGGGTTTTCTTTTTTAATTATCCAAACAGT 

CGGGATTACTGCCAGGCACAGCACGACCTCTATGCAGACAAGTG-AACTGTAGAAACTGA 
10 20 30 40 50 

50 60 "7 0 
inputs GGGCAGCT — TCCT CCCCCA CACCCAAGTATT 



TTACTGCTCCACCAAG7VAGCCCCCATAAGAGTGGTTATCCTGGACACAGAAGTGTTGAAT 
60 70 80 90 100 110 

80 90 100 110 
inputs TG CACAATA-TTTGTGC— GGGGTATGG GGGTGGGTTTTT AAATC--- 

TGAAATCCACAGAGCATTTTACAAGAGTTCTGACCTGGATGGGGTAAACCTCAGTGCACT 
120 130 140 150 160 170 

120 130 140 150 160 170 

inputs TCGTTTCTCTTGGACA AGCACAGGGATCTCGTTCTCCT-CAT-TTTTTGGGGGTGT 

TCTTTTCTGTTGGCCTCAGTATTACTGGATTGAAGAATTGCTGCTTCTTGTTAGGAGGTT 
180 190 200 210 220 230 

180 190 200 
inputs GTGGGGACTTCTCAGGTCGTG TC CCCA GC-CT TCT 

CATTTCACTTATCATTACTTACAACTTCATACTCAAAGCACTGAGAATTTCAAGTGGAGT 
240 250 260 270 280 290 

210 220 

inputs CTGCAGTCCCTT- -CTGCC CTG 

ATATTGAAGTAGACTTCAGTTTCTTTGCATCATTTCTGTAT TCAATTTTTTTAATTATTT 
300- 310 320 330 340 350 

230 240 250 260 270 

inputs CCGGGCCC-GTCGGGAG GC GCCATGGCTCGGATGAACCGCCCGGCCCCG 



CAT AACCCTATTGAGTGTTTTT AACT AAATAAC ATGGCTCG AATGAACCG :CCAGC7 CCT 
360 370 380 390 400 410 

280 290 300 310 320 330 

inputs GTGGAGGTGAGCTACAAACACATGCGCTTCCTCATCACXCACAACCCCACCAACGCC.-.CG 

GTGGAAGTCACATACAAGAACATGAGATTTCTTATTACACACAATCC^CCAATGCC-ACC 
420 430 440 450 4 60 4 70 

340 350 360 370 380 390 

inputs CTCAGCACCTTCATTGAGGACCTGAAGAAGTACGGGGC TACCACTGTGGTGCGTGTGTGT 
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TTAAACAAATTTATAGAGGAACTTAAGAAGTATGGAGTTACCACAATAGTAAGAGTATGT 
480 490 500 510 520 530 

400 410 420 430 440 450 

inputs GAAGTGACCT ATGACAAAACGCCGCTGGAGAAGGATGGCATCACCGTTGTGGACTGGCCG 

GAAGCAACTTATGACACTACTCTTGTGGAGAAAGAAGGTATCCATGTTCTTGATTGGCCT 
540 550 560 570 580 590 

460 470 480 490 500 510 

inputs TTTGACGATGGGGCGCCCCCGCCCGGCAAGGTAGTGGAAGACTGGCTGAGCCTGGTGAAG 

TTTGATGATGGTGCACCACCATCCAACCAGATTGTTGATGACTGGTTAAGTCTTGTGAAA 
600 610 620 630 640 650 

520 530 540 550 560 570 

i npu t s GCCAAGTTCTGTGAGGCCCCCGGCAGCTGCGTGGCTGTGCACTGCGTGGCGGGCCTGGGC 

ATTAAGTTTCGTGAAGAACCTGGTTGTTGTATTGCTGTTCATTGCGTTGCAGGCCTTGGG 
660 670 680 690 700 710 

580 590 600 610 620 630 

inputs CGGGCTCCAGTCCTTGTGGCGCTGGCCCTTATTGAGAGCGGGATGAAGTACGAGGACGCC 



AGAGCTCCAGTACTTGTTGCCCTAGCATTAATTGAAGGTGGAATGAAATACGAAGATGCA 
720 730 740 750 760 770 

640 650 660 670 680 690 

inputs ATCCAGTTCATCCGCCAGAAGCGCCGCGGAGCCATCAACAGCAAGCAGCTCACCTACCTG 



GTACAATTCATAAGACAAAAGCGGCGTGGAGCTTTTAACAGCAAGCAACTTCTGTATTTG 
780 790 800 810 820 830 

700 710 720 730 740 
inputs GAGAAATACCGGCCCAAACAGAGGCTGCGGTTCAAAGA CCCAC ACA-C 

GAGAAGTATCGTCCT/^AAATGCGGCTGCGTTTCAAAGATTCCAACGGTCATAGAAACAAC 
840 850 860 870 880 890 

750 760 770 
inputs GCA — CAAGA CCCGGTGCTGCGTTATGTAGCTC AGGAC 

TGTTGCATTCAATAAAATTGGGGTGCCTAATGCTACTGGAAGTGGAACTTGAGATAGGGC 
900 910 920 930 940 950 

780 790 800 810 
inputs CTTGGCTG GGCCTG GTCGTCAT-GTAGGTCAGGA CCTTG 



CTAATTTGTTATACAT ATTAGCCAACATGTT 3GCTTAGTAAGTCT AATGAAGCTTCCATA 
900 970 980 990 1000 1010 

820 830 840 
inputs GCTGGACCTGGAGGC CCTG-CC CAGCC - CTG 



• jGAGT ATTGAAAGGCAGTTTTACCAGGCCTC AAGCTAGACAGATTTGGCAACCTCTGTAT 
1020 1030 1040 1050 1060 1070 
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850 860 870 

inputs C--TCTGCCCA GCCCAGCAGGGGCTCCAGGC- 



TTGGGTTACAGTCAACCTATTTGGATACTTGGCAAAAGATTCTTGCTGTCAGCATATAAA 
1080 1090 1100 1110 1120 1130 

880 890 
inputs CTTGGC TGGCC CCACATC GC 

ATGTGCTTGTCATTTGTATCAATTGACCTTTCCCCAAATCATGCAGTATTGAGTTATGAC 
1140 1150 1160 1170 1180 1190 



900 

inputs CTTTTCC TC- 



TTGTTAAATCTATTCCCATGCCAGAATCTTATCAATACATAAGAAATTTAGGAAGATTAG 
1200 1210 1220 1230 1240 1250 

910 9;i0 930 

inputs CCCGACAC CT CCGTGCACTTGTG TCCG 



GTGCCAAAATACCCAGCACAATACTTGTATATTTTTAGTACCATACAGAAGTAAAATCCC 
1260 1270 1280 1290 1300 1310 

940 950 
inputs AGGAGCGAGGAGC CCCTCGGGC CCTGGGT- 

AGGAACTATGAACACTAGACCTTATGTGGTTTATTCCTTCAATCATTTCAAACATTGAAA 
1320 1330 1340 1350 1360 1370 

960 970 980 990 
inputs GGCCT-C-TGG GCCCTTTCTCCT GTCTCCGCCACTC— CC 

GTAGGGCCTACATGGTTATTTGCCTGCTCACTTTATGTTTACATCTCCCACATTCATACC 
1380 1390 1400 1410 1420 1430 

1000 1010 1020 1030 

inputs TCTG-GCGGC GCT-GGCCGTGG CTCTGTCTCTCTGAGG 



AATATACGTCAGGTTTGCTTAACCATTGATTTTTTTTTTTTTTACCAAGTCTTACAGTGA 
1440 1450 1460 1470 1480 1490 

1040 1050 
inputs TGGGT CGGGCG-CC CTC TGC CCGCCC 

TTATTTTACGTGTTTCCATGTATCTCACTTTGTGCTGTATTAA/iAAAACCTCCATTTTGA 
1500 1510 1520 1530 1540 1550 

1060 1° 70 
inputs CCTG C CACA C CAG CCAGGC--- 

AAATCT A3GTTGT ACAGAAGCACATGT CTTTAATGTCTTCAGACAAAAAAGCCTTACATT 
1560 1570 1580 1590 1600 1610 

1080 1090 1100 
inputs TGGTCTC -CTCTA GCCTGTTTGTTGTG-GGGT 
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AATTTAATGTTTGCACTCTGAGGTGCAACTTAACAGGGAGGGCCTGAGAAAAGAATGGGA 
1620 1630 1640 1650 1660 1670 

1110 H20 1130 
inputs GGGGG TATATTTT GTAACCA CTGG-GCCCCCh 

GGGGGCTATTAATTATTTTTTAGCAAAATGTTGCCTTTGTCTTGTGCAAACATGTAGAAT 
1680 1690 1700 1710 1720 1730 

1140 

inputs — GCCC CT C 

ATGCTCTTTAATCTAGTAAAATATTTTTTTAAAAGGTAGAGATGCTTTGTTATTGTAATC 
1740 1750 1760 1770 1780 1790 

1150 1160 1170 
inputs TTTTGCGACCC CTTGTCCTGA CCTGTTCT CGG CACC 



ATAAACTTCCTGAAATTCTTGTAATTTTTTCCCATACTTATCAGAAGTGTGTTTACCAAC 
1800 1810 1820 1830 1840 1850 

1180 1190 

inputs TT AAATTA- TT AGA CC — CC 



TTATTTTTGTTTGAAAGTGTGATTTTTTTTTTCCTTCCCAACCTCTCTTGCAAAAAAAGA 
1860 1870 1880 1890 1900 1910 

1200 1210 
inputs GGG GCAG TCAG GTGCT-- 



AATGGGTTTCTGCTAATGAATTGAGCAGAGATCTAATATTTTATATGCCTTTTGAGCTGT 
1920 1930 1940 1950 1960 1970 



inputs CCGGACA 

GTAAGTTAATATTTGATACTTGACAATTTGTTTTATTATGTAATTGATAAAATGGTGATG 
1980 1990 2000 2010 2020 2030 

1220 1230 1240 
i npu ts c- - CCGAAGGCAATAA- -AACAGGAG CC 

TGTATTAATGTTAGTTCAACCATATATTTATACTGTCTGGGGATGTGTGGTTATAGTTCT 
2040 2050 2060 2070 2080 2090 

1250 1260 1270 128] 

i npu t: s G T G AAAAAAAAAAA AAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAA 



gtgggagaaataattttgtcagtgttcaccagcttgtaaaaacttagtgcgagagctgaa 

2-100 2110 2120 2130 214 0 2150 

1290 1300 1310 
inputs AAAAAAAAAAAAAAAAGGGCG ~GC CGN 



ACATCTAAATAAATAATGACATGCATTTATCATCATTGAAA 
2160 2170 2180 2190 2200 



FIGURE 4-4 
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ALIGN calculates a global alignment of two sequences 
version 2 . OuPlease cite: Myers and Miller, CABIOS (1989) 

> b037d02 prot 263 aa vs. 

> SwissProt P51452 - DUAL SPECIFICITY PROTEIN PHO 185 aa 
scoring matrix: paml20.mat, gap penalties: -12/-4 

22.5% identity; Global alignment score: 205 

10 20 30 40 

i npu t s VDPRVRRL - - LYTGKTAC NHA - DE VWPGLYLGDQDMANNRRELRRLG I THVL 

MSGSFELSVQDLNDLLSDGSGCYSLPSQPCNEVTPRI YVGNASVAQDIPKLQKLGITHVL 
10 20 30 40 50 60 

50 60 70 80 90 100 

inputs NASHSRW RGTPEAYEGLGIRYLGVEAHDSPAFDMSIHFQTAADFIHRALSQPGGKI 



NAAEGRSFMHVNTNANFYKDSGITYLG I KANDTQEFNLSAYFERAADF IDQALAQKNGRV 
70 80 90 100 110 120 

110 120 130 140 150 160 

inputs LVTICAVGVSRSATLVLAYLMLYHHLTLVEAI KKVKDHRGEAEPQATVT - LCG - RGRGVRL 

LVHCREGYSRSPTLVIAYLMMRQKMDVKSALS I VRQNREIGPNDGFLAQLCQLNDRLAKE 
130 140 150 160 170 180 

170 180 190 200 210 220 

inputs GSWDGHPGRVT)QGRRQLGCRWKMVLGFEHRWDLARVLPGIHSPFPSLCPSVSLSPSPKT 

GKLKP 



230 240 250 260 

inputs KRAISAPALCAESQGYGKHECNGVELCETPS IETDSEEMV 



FIGURE 6 
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FIGURE 9 



tgt tec get 
Cys Ser Ala 
1 

ggc ccc agg 
Gly Pro Arg 



egg agg ccc 
Arg Arg Pro 
35 

ccc aca ttg 
Pro Thr Leu 

5 0 

aca ctq aac 
Thr Leu Asn 
65 

gcg tae gca 
Ala Tyr Ala 



cac gtt gtg 
His Val Val 



aaa ttc tae 
Lys Phe Tyr 
115 

gac aac ccc 
Asp Asn Pro 
130 

tac ate cga 
Tyr lie Arg 
145 

tgt gee atg 
Cys Ala Met 



atg ate tat 
Met lie Tyr 



gee cac cgc 
Ala His Arg 
195 



caq gca gag 
Gin Ala Glu 

5 

c o a t g c c c e 
Pro Cys Pro 

2 0 

a a g ate cat 
Lys He His 



get. teg ctg 
Ala Ser Leu 



cat ate gat 
His He Asp 
7 0 

gec egg gac 
Ala Arg Asp 
85 

aat gec get 
Asn Ala Ala 
100 

cgt gga atg 
Arg Gly Met 



ttc ttc gac 
Phe Phe Asp 



get gec ct : 
Ala Ala Leu 
150 

g g g g t a age 
Gly Val Ser 
165 

gag aac atg 
Glu Asn Met 
18 0 

aat ate tgc 
Asn He Cys 



tec tgc ccc 

Ser Cys Pro 



agg atg gae 
Arg Met Asp 
2 5 

ggg gca gte 
Gly Ala Val 
4 0 

cag eg*.: ttg 
Gin Arg Leu 

5 5 

gag gt : tgg 
Glu VaL Trp 



aag age aag 
Lys Ser Lys 



gca gge aag 

Ala Gly Lys 
105 

tec ctg gag 

Ser Leu Glu 
120 

etc agt gtc 

Leu Ser Val 
135 

agt gtt ccc 

Ser Val Pro 



cgc tct gec 
Arg Ser Ala 



a eg ctg gta 
Thr Leu Val 
185 

cct aac tea 
Pro Asn Ser 
200 



tgc acc cac 
Cys Thr His 
10 

tea ctg cag 
Ser Leu Gin 



cag gca tct 
Gin Ala Ser 



ctg tgg gtc 
Leu Trp Val 

60 

ccc age etc 
Pro Ser Leu 
75 

ctg ate cag 
Leu He Gin 
90 

ttc cag gtg 
Phe Gin Val 



tac tat ggc 
Tyr Tyr Gly 



tac ttt ctg 
Tyr Phe Leu 
140 

caa ggc cgc 
Gin Gly Arg 
155 

aca ctt gtc 

Thr Leu Val 
170 

gag gec ate 

Glu Ala He 



ggc ttc etc 
Gly Phe Leu 



tec ccc a 1 1 
Ser Pro I 1 e 
15 

aag cag gac 
Lys Gin Asp 

3 0 

ccc tae cag 
Pro Tyr Gin 
4 5 

cgt cag get 
Arg Gin Ala 



ttc ctg gga 
Phe Leu Gly 



ctg ^ga ate 
Leu 31 y He 
95 

gac aca ggt 
Asp Thr Gly 
110 

att gag gcg 
He Glu Ala 
12 5 

cct gtt get 
Pro Val Ala 



gtg ctg gta 
Val Leu Val 



ctg gec ttc 

Leu Ala Phe 
175 

cag aeg gtg 

Gin Thr Val 
190 

egg cag etc 

Arg Gin Leu 
205 



cce 4 8 
Pro 



etc 9 6 
Leu 



ccg 14 4 
Pro 



gee 192 
Ala 



gat 240 
Asp 
8 0 

acc 288 
Thr 



gee 336 
Ala 



gac 384 
Asp 



cga 4 32 
Arg 



cac 480 

His 

1 60 

etc 52 8 
Leu 



c a g 5 7 6 
Gin 



cag 624 
Gin 
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FIGURE 10 



Symbol comparison table* /prod/ddm/seaanal /BLAST/matrix/aa/BLOSUM62 
CompCheck; 1102 
Matrix made by matblas from blOF?um62 . ii j 

Gap Weight: 12 Average Match: 2.778 

Length Weight: 4 Average Mismatch: -2.24 8 

Quality; 2 84 Length: 225 

Ratio: 1.535 Gaps: 3 

Percent Similarity: 50.276 Percent Identity: 41.989 

Match display thresholds for the alignment (s) : 
( = IDENTITY 
: - 2 
. = 1 

KFAaOOOfk x LFAaOOOfk September 30. 1999 15:37 

1 CSAQAESCPCTHSPIPGPRPCPRMDSLQKQDLRRPKIHGAVQASPYQPPT 50 CSAPTP-4 

•1**1 

1 MSGS F ELS VQDLNO 14 

51 IJ>iSLQRLLWvT*QAATLmiI33^^ 10° 

| | : . I || | |.| || - M M I 1 I 

15 LLSDGSGCYSLPSQPCN. . . EvTPRlYVGNASVAQDIPKLQKLGXTHVLN 61 

■ • * • 

101 AAAGK- .FQVIXrGAJCFTOGMSLEYYGIHADDOTFFDLSVT^ 148 

|||: |-| I ||> : I I I • I • I MM I I -I 

62 AAEGRSFKHVITTNANFYKDSGITYLG IKA^JDTQKFNLSAYFERAADFIDQ 111 

149 AL£r^QGRVXVIiCAMGV5R£ATL^^ 19B 

II- Mllll! I Ml 1 1 1 • I : l I - = I - h I. Ml 

112 ALAQKNGRVLVHCREGYSRS PTLVIAYLMMRQKMDVXSALSIVRQNREIG 161 

199 mSGFLRQLQVLUNRLGRDTGRF . . 221 

M III II I--II - 1= 
162 PNDGFLAQLCQLNDRI^AKE . GKLKP 185 
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SEQUENCE LISTING 
<110> Millennium Pharmaceuticals, Inc. 

<ir0> NC'VEL PROTEIN PHOSPHATASE MOLECULES AND USES THEREFOR 

<130> MIJI-051CPPC 

- 140.* 
<-14 1 



15 



20 



25 



30 



35 



40 



50 



55 



<150> USSN 09/164 , 193 
<lbl> 1998-09-30 

< 150:.- USSN 09/163, 883 
1 '.-98-0 9-30 

<'1C0> li: 

<170> P.-itentln Ver. 2.0 

«:J10> 1 
<T::i:.- 1315 

DNA 

Heme- sapiens 

:0.-- 



<22 1 • CDS 

•:::::2> (349) . . (767) 
•:*;-J0.- 1 

qtc^aoccac gcgtccgtgg gttttctttt ::aa:tatcc aaacagtggg cagcttcctc 60 

ccc :aca>::cc aagtatttgc acaatatttg tgeggggtat gggggtgggt ttttaaatct 120 

cqttt :tctt ggacaagcac agggatctcg ttctcctcat tttttggggg tgtgtgggga 180 

cttctcaagt cgtgtcccsa gccttctctg cagtcccttc tgccctgccg ggcccgtcgg 24 0 

gaqgegee atg get egg at g aac ccc ccg gec ccg gtg gag gtg age tac 2 90 
Met Ala Arg M-: t Asn Arg Pro Ala Pro Val Glu Val Ser Tyr 



aaa cac at.g cgc ttc etc ate acc cac aac 



10 



:c ace aac gee acg etc 



45 Lys His Met Arg Phe Leu lie Thr His Asn Pro Tnr Asn Ala Thr Leu 

lb 2 0 2 5 3 0 

ag: arc ttc att gag gac ctg aaq aag tac ggg qzz a 

Ser Thr Phe lie Glu Asp Leu Lys Lys Tyr Gly Ala Tnr Tnr Val Val 



act gtg gtg 



3 5 



4 0 



cgt gtg tgt gaa gtg acc tat gac aaa acg e ::g ctg gag aac gat ggc 
Arg Val Cys Glu Val Thr Tyr Asp Lys Thr Pro Leu Glu Lys Asp Gly 



5 0 



55 



6C 



ate ate gtt gtg gac tgg ccg ttt gac gat egg geg etc ccg ccc ggc 
lie Tnr Val Val Asp Tip Pro Phe Asp Asp Gly Ala Pro Pro Pro Gly 



338 



3 8 6 



4 34 



4 8 2 



65 



7 5 
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aag gta gt.q qaa qac tgq ctq aqc ctq qt. q aag gee aaq ttc tgt gag 5 3C 

Lys Val Va 1 Glu Asp Trp Leu Ser Leu Val Lys Ala Lys Phe Cys Glu 

SO 8 5 9 0 

5 gee ccc: gge age tgc gtg gen gtg cac tgc gtg goq ggc ctq gqc jyg 578 

Ala Pre Gly Ser Cys Val Ala Val Hi? Cys Veil Ala Gly Leu Gly Arg 

■4 5 10-) 105 L10 

get cc.i gte ctt gtg gcg etg qzz ctt e*:t gag age ggg atg aag tae 620 

10 A^a Pre.. Val Leu Val Ala Leu Ala Leu I ..e Glu Ser Gly Met Lys Tyr 

115 ISO 1,5 

gag gae gee ate ?aq tte ate eg? cag aag egc ogc gga gee at? aae 674 

G..U Asp Ala lie GLn She lie Arg GLr. Ly? Arg Arg Gly Ala lie Asn 

15 130 135 14 0 

age a a ? cag etc ice te ?tg qa :j ae tar: ?eg ?cc aa.i cag a eg etg 7 01 

Lor Ly . Gin Leu Far Tyr Le a Gi J Ly?; Tyr Arg Pro Lye GLn A.: g Leu 

14 5 150 155 

20 

;• :c tt .: a a a gae :? ?a cas acq •? a ? aee egg ?gc tgc gtt a* 3 707 

Arg PIv? Lys Asp Ore Mis Ihr Hie Lys Thr Arg Cys Gys Val Mel 

16a lo5 170 

25 tagctcagga csttggctgg gcctggtcgt ?atgtaggtc agga ? ?t t gg etgga?etgg 8 07 

Eiggccetgec eageeetget ctgc?cag?c ?agcaggggc :::a^ccr. ggotggoecc 837 

a tatcqcett tt?ctc?eeg ace?t??]t g ::a ?t 1 gr. g- c?gaggagrg aggag?ccct 94 5 

30 

cgggccccgg gtggcctctg gg?ccttt?t ?::tgt::tesg e?aet?eetc tggeggeget 1007 

qgc: cgtggct etgtctet ct gagjtgggtc g ggcgccc t c t^ee?gceee etc :cacacc 1067 

35 ageeaggctg gt::tecteta g??tgtttgt tgtggggtgg g g gta tat ts tqtaaccact 1 1 7 

gggcccocag cc set ctt tt g ?ga ?ccc tt gtcstgacct gttctcggoa ::tcaaatta lit 7 

1. 1; agae.ee eg gggeagtcag gtgctecgga ca ?e?gaagg caataaaaea ggagscgtga 10 4 7 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaagg 1307 

gcggccgn 1315 



40 



45 



50 



-.210 
•:211 
:.2\2 
:213 



2 

173 
PFT 

Homo sapiens 



-:400> 2 

Met Ala Arg Met Asn Arq Pre Ala Pro Val Glu Val Ser Tyr Lys His 
15 10 15 

55 Met Arg Phe Leu lie Thr His Asn Pro Thr Asn Ala Thr Leu Ser Thr 

20 2 5 30 

Phe lie Glu Aep Leu Lys Lys Tyr Gly Ala Thr Thr Val Val Arg Val 
35 4 0 4 5 
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Cys Glu Val Thr Tyr Asp Lys Thr Pro Leu Glu Lys Asp Gly lie Thr 
5 0 5 5 60 

5 Val Yal Asp Trp Pro Phe Asp Asp Gly Ala Pro Pro Pro Gly Lys Val 
65 70 75 80 

Val Glu Asp Trp Leu Ser Leu Val Lys Ala Lys Phe Cys Glu Ala Pro 
8 5 90 9 5 

10 

Gly Ser Cys Val Ala Val His Cys Val Ala Gly Leu Gly Arg Ala Pro 
100 105 110 

Val Leu Val Ala Leu Ala Leu lie Glu Ser Gly Met Lys Tyr Glu Asp 
15 115 120 125 

Ala lie Gin Phe lie Arg Gin Lys Arg Arq Gly Ala lie Asn Ser Lys 
130 135 140 

20 Gin Leu Thr Tyr Leu Glu Lys Tyr Arg Pr :> Lys Gin Arg Leu Arg Phe 
145 150 155 160 

Lys Asp Pro His Thr His Lys Thr Arg Cys Cys Val Met 
16 5 17 0 

25 

<210> 3 
<211- 519 
<212 :• DNA 
30 <213-- Homo sapiens 

< 2 2 0 > 

<221 > CDS 

<222> (1) . . (519) 

35 

<4 0C» 3 

atg get egg atg aac cgc ceo gec ccg gtg gag gtg age tac aaa cac 4 8 
Met Ala Arg Met Asn Arg Pro Ala Pro Val Glu Val Ser Tyr Lys His 
1 5 10 15 

40 

atg cgc ttc etc at: acc cac aac ccc ace aac gec aog etc age ace 96 
Met Arg Phe Leu lie Thr His Asn Pro Thr Asn Ala Thr Leu Ser Thr 
20 25 30 

45 ttc ate gag gac ctg aag aag :ac ggc get acc act gtg grg cgt gtg 14 4 
Phe He Glu Asp Leu Lys Lys Tyr Gly Ala Thr Thr Val Val Arg Val 
35 4 0 4 5 

tgt gaa gtg acc tar gac aaa acg ccg ctg gag aag gat. ggc ate acc. 192 
50 Cys Glu Val Thr Tyr Asp Lys Thr Pre. Leu Glu Lys Asp Gly lie Thr 

50 5 5 60 

gtt gtg gac tgg ccg ret gac gat ggg gcg ccc ccg ccc ggc aag gta 24 0 
Val Val Asp Trp Pro Phe Asp Asp Gly Ala Pre- Pro Pro Gly Lys Val 
55 6 5 7 0 7 5 3 0 

gtg gaa gac tgg ctg age ctg gtg aag gec aag ttc tgt gag gec ccc 288 
Val Glu Asp Trp Leu Ser Leu Val Lys Ala Lys Phe Cys Glu Ala Pro 
8 5 30 " ' 95 
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ggc age tgc gtg get gtg eae tcjc gtg geg ggc 
Gly ?er Cys Val Ala Veil His Cys Va 1 Ala Gly 
100 103 



ct g ggc egg get eea 
Lea Gly Are Ala Pro 
1 l-l 



336 



gtc rtt gtg geg ct g gee ctt at t gag age ggg 
Val Leu Val Ala Lea Ala Lea lie Glu Jer 31 v 



1 1 3 



133 



a t g a a g t a e gag g a •:: 
Met Lys Tyr Gla Asp 
123 



4 



10 gee ate eag tte ate ege eag a a a egc cgc gga 
Ala lie Gin Phe lie Arg Gin Lye Arg Arg Gly 



130 



135 



gee ate aae age aag 
Ala lie As a Ser Lys 
MO 



.:ag ete ate tac cag gag a a a :«:>■: egg ee 
15 G-n Lea Tar Tyr Lea Gla Lye Ty: Arg 2r 



: 4 5 



150 



e Eiaa eag agg erg egg t as 
o Lye Gin Arg Lea Arg Ph.: 
1 a 5 1 6 C 



4 80 



20 



iaa qac c;:a Ciic aeg cac aag ae 
.e/s 7\£;p Fro H.^s Tar His Lys Th 
135 



egg -gc ag<- 
Arg Cys Cys 
1 7 ; 



get arg 

Veil Met 



■ 1 3 



25 



a.. 10:.- 4 

aLlla 1016 

-.212a DNA 

•■:213a Korr.o sapien- 



30 



35 



:220 
121 
:c22 



CDS 

( 1 ) . • (74 9 ) 



■:.;oo> 4 

gee gac eea ege gte egg egg ct.-:: :tc tat aea 

Val Asp fro Arg Val Arg Arg Lea Lea Tyr Thr 

1 5 1 J 

aac eat gee gac gag gte tgg eea gge eae tat 

Asn His Ala Asp Gla Val Trp Pro Gly Leu Tyr 

2 0 2 5 



gge aag aea gee tgt 
Gly Lys Thr Ala Cys 
1 5 

ete gga gae eag gac 
Leu Gly Asp Gin Asp 

3 0 



96 



40 atg get aac aac eg: egg gag ctt ege ego eag 
Met Ala Asn Asn Arg Arg Glu Leu Arg Arg Lea 
3 5 4 0 



gge ate aeg eae gte 
Gly lie Thr His Val 
45 



1 4 4 



etc aat qcc tea eae 3g: egg tgg ega ggt aeg 
45 Leu Asn Ala Ser His Ser Arg Trp Arg Gly Thr 
50 5 5 



eee gag gee tat gag 
Pro 31a Ala Tyr Gla 
60 



1 92 



50 



ggg etg ggc ate eg: tac ctaj gg* gtt gag qzz 
Gly Leu Gly lie Arg Tyr Leu Gly Val Gla Ala 
65 7 0 7 5 



eae gac teg eea gee 
H 1 a Asp Ser Pre A 1 a 
3 0 



24 0 



55 



ttt gae atg age at: sac tte sag asg jzz :)-:c 

P.ae Asp Met Ser He His Phe Gin Thr Ala Ala 

6 5 90 

geg rtg age eag eea gqa ggg aag ate ctg gtg 

Ala Leu Ser Gin Pro Gly Gly Lys He Leu Val. 

100 105 



gar. tte at: tac eg: 288 
Asp Pae He His Ar :r 
95 

eat tgt g z t a t g g g z 3 3 6 
His Cys Ala Val Gly 
11 J 
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gtg age cga tec gec acc stg gta ctg gec ta: ct:: arg ctg tac cac 334 
Val Ser Arg Ser Ala Thr Leu Val Leu Ala Tyr Leu Met Leu Tyr His 
115 120 125 

5 cac ctt arc etc gtg gag gec ate aag aaa gte aaa gac cac cga gga 4 32 
His Leu Thr Leu Val Glu Ala He Lys Lys Val Lys Asp His Aro Gly 
130 135 14 0 

gag gee gag cce cag gee act gtc act ctt tgt ggg agg gga egg gga 480 
10 Glu Ala Glu Pro Gin Ala Thr Val Thr Leu Cys Gly Arg Gly Arg Gly 
145 150 155 " ' 160 

gtg agg ttg ggc agt gtg gtg gat ggg zac ecu gria agg gtt gac cag 52S 
Val Arg Leu Gly Ser Val Val Asp Gly His Pro Gly Arg Val Asp Gin 
15 165 170 175 

gga agg agg cag eta ggc tgt aga t jg aag atg gtc zzg gga tto gaa 5"~'6 

Giy Arg Arg Gin Leu Gly Cys Arg Trp Lys Met Val Leu Gly Phe Glu 

ISO L>B5 190 

20 

cac ege tgg gat ctg gec agg gtg etc ect ggg att cac agt cce ttc 624 

His Arg Trp Asp Leu Ala Arg Val Lea Pro Gly lie His Ser Pro Phe 

195 20 3 ' 20 5 

25 cc: tet ttg tgc cca agt gtt tec e + := tct cce tea oca aaa aca aaa 672 
Pro Ser Leu Cys Pro Ser Val Ser Leu Ser Pro Ser Pr:> Lys Thr Lys 
210 2 15 22 0 

agg gec ate tct gee ;ct gca ctt tgt gca gaa agt cag gga tac ggc 720 
30 Arg Ala lie Ser Ala Pro Ala Leu Cys Ala Glu Ser Gin Gly Tyr Gly 
— 5 230 235 ' 240 

aag cat gaa tgc aat ggt gta gag ttg tgt gaa acc ect age ata gag 7tH 
Lys His Glu Cys Asn Gly Val Glu Leu Cys Glu Thr Pro Ser lie Glu 
35 245 250 255 

aca gac age gaa gag atg gtg tguaaagctt gcagaaecag acagagaacc 8 1 * : > 
Thr Asp Ser Glu Glu Met Val 
2 60 

40 

ccacagactt tccaetccau gcueaggagg aggtagctag cgtgtgaggg ttggcactag £79 

gccoicggr; gctgcttggg ccaaaaacat a ragaggtge atggctggcu gtcttgaaat 939 

45 tgtcactcgc ttactggatc caagegtctc gaggataaat aaugatcatg aaaaaaaaaa 999 

aaaaaaaggg cggccgc 1016 

50 <210> 5 

<211> 263 
<212.- PRT 

<213> Homo sapiens 
55 <400> 5 

Val Asp Pro Arg Val Arg Arg Leu Leu Tyr Thr Gly Lys Thr Ala Cys 
1 5 10 15 
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Asn His Ala Asp Glu Val Trp Pro Gl y Leu Tyr Leu Gly Asp Gin Asp 
2 0 2 5 30 

Met Ala Asn Asn Arq Arq Glu Leu Arg Arg Leu Gly He Thr His VaJ 
5 35 4 0 4 5 

leu Asn Ala Sei His Ser Arq Trp Arq Gly Thr Pre GLu Ala Tyr Hu 
5 0 5 5 bij 

10 Gly Leu Gly lie Arg Tyr Leu Gly Val Glu Ala His. Asp Ser Pro Ala 
65 70 75 80 

Erie Asp Met Ser He His Phe Gin Thr Ala Ala Asp Phe He His Arc 
85 90 95 

15 

Ala Leu Ser Gin Pro Gly Gly Lys He Leu Val K.Ls Cys Ala Val Gly 
1 0 0 1 0 5 1 1 0 

Val Ser Arg Ser Ala Thr Leu Val Leu Ala Tyr Leu Met Lea Tyr His 
20 115 120 125 

His Leu Thr Leu Val Glu Ala He Lys Lys Val Ly, Asp His Arg Gly 
13 0 13 5 14" 

25 Glu Ala Glu Pro Gin Ala Thr Val Thr Leu Cys Gly Arg Gly Arg Gly 
145 150 155 160 

Val Arg Leu G:i y Ser Val Val Asp Gly His Pro Gly Arg Val Asp Sin 
165 170 175 

30 

Gly Arg Arg Gin Leu Gly Cys Arg Trp Lys Met Val ^eu Gly Phe Glu 
18 0 185 190 

His Arg Trp Asp Leu Ala Arg Val Leu Pro Gly He His Ser Pro Phe 
35 195 200 205 

Pro Ser Leu Cys Pro Ser Val Ser Leu Ser Pro Sei: Pro Lys Thr Lys 
210 215 220 

40 Arcs Ala He Ser Ala Pro Ala Leu Cys Ala Glu Ser Gin Gly Tyr Gly 
22 5 2 30 235 24 0 

Lys His Glu Cys Asn Gly Val Glu Leu Cys Glu Thr Pro Ser He Glu 
245 250 255 

45 

Thr Asp Ser Glu Glu Met Val 

260 



50 - 710 - 6 

■ 7 11- 7 8 9 



: 4 0 0 



DKA 

He mo sapiens 



55 -SCO-' 

•:2::i > cos 



(1) . . (789) 



BNSDOCiD -.WC I 
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gtc gac cca ego gtc egg egg ete etc tac a:a ggc aag aca gee tgt 4 8 

Val Asp Pro Arg Val Arg Arg Leu Leu Tyr Tnr Gly Lys Thr Ala Cys 

1 5 10 ^ 15 

5 aae cat gee gac gag gt z tgg cca ggc ete tat etc gga gac cag gac 96 

Asn His Ala Asp Glu Val Trp Pro Gly Leu Tyr Leu Gly Asp Gin Asp 

2 0 2 5 ' 30 

atg get aae auc cgc egg gag ctt cgc cgc ctg ggc ate acg cae gtc 14 1 

10 Met Ala Asn Asn Arg Arg Glu Leu Arg Arg Leu Gly lie Thr His Val 

3 5 4 0 4 5 

etc aat gee tea cae age egg tgg eg a ggc acg cec gag gee tat gag 192 

Leu Asn Ala Ser His Ser Arg Trp Arg Gly Thr Pro Glu Ala Tyr Glu 

15 50 5 5 60 

ggg ctg ggc ate cgc tac ctg ggt get gag gee cae gac teg cca gee 24 0 

Gly Leu Gly lie Arg Tyr Leu Gly Val Glu Ala His Asp Ser Pro Ala 

6 5 7 0 7 5 8 0 

20 

ttt gac atg age ate cac ttc cag acg get gee gac ttc ate cae egg 288 

Phe Asp Met Ser lie His Phe Gin Thr Ala Ala Asp Phe He His Arg 

8 5 90 9 5 

25 gcg ctg age cag cca gga ggg aag ate ctg gtg cat tgt get gtg ggc 336 

Ala Leu Ser Gin Pro Gly Gly Lys lie Leu Val His Gys Ala Val Gly 

100 105 110 

gtg age cga tec gee acc ctg gta ctg gee tac etc atg ctg tac cac 384 

30 Val Ser Arg Ser Ala Thr Leu Val Leu Ala Tyr Leu Met Leu Tyr His 

115 120 125 

cac ctt acc etc gtg gag gee ate aag aaa gtc aaa gac cac cga gga 4 32 

His Leu Thr Leu Val Glu Ala lie Lys Lys Val Lys Asp His Arg Gly 

35 130 135 ' 14 0 

gag gee gag ccc cag gec act gtc act ctt tgt ggg agg gga egg gga 4 80 

Glu Ala Glu Pro Gin Ala Thr Vai Thr Leu Cys Gly Arg Gly Arg Gly 

145 150 155 160 

40 

gtg agg ttg ggc agt gtg gcg gat ggg cac cca gga agg gtt gac cag 5I> 

Val Arg Leu Gly Ser Val Val Asp Gly His Pro Gly Arg Val Asp Gin 

165 170 175 

45 gga agg agej cag eta ggc tgt aga tgg aag atg gtc ctg gga ttc gaa 5 7V, 

Gly Arg Ar:j Gin Leu Gly Cys Are Trp Lys Met Val Leu Gly Pne Glu 

ISO 185 130 

cac cgc tgg gat ctg gec agg gtg etc cct ggg att cac agt cec ttc 6T 4 

50 His Arg Trp Asp Leu Ala Arg Val Leu Pro Gly Lie His Ser Pro Phe 

195 200 " 2 05 

cec tct ttg t to cca agt gtt tee etc tot ccc tea cca aaa aca aaa 67 j 

Pro Ser Leu Cys Pro Ser Val Ser Leu Ser Pro Ser Pro Lyi Thr Lys 

55 2 10 215 22 0 

agg gee ate tct gee cct gca ctt tgt gca gaa agt cag gga tac ggc 720 

Arg Ala lie Ser Ala Pro Ala Leu Cys Ala Glu Ser Gin Gly Tyr Gly 

225 233 235 ~ 240 
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aag cat gaa tgc aat ggt gta gag ttg tgt gaa acc cct age at a gag 
Lys Hi:s Glu Cys Asn Gly Val Glu Leu Cys Glu Thr Pro Ser lie Glu 
245 250 25^ 



768 



ai'u gae age qaa qag atq gtq 
Thr Asp Ser Glu Glu Met Val 
2 m 



78 9 



10 



15 



t'I4 
r.-NA 

•:omo sap j ens 



CDS 

■:; . . (o;.;v) 



20 



J . 1 1 1 



mis z_f eai u re 
( 1 ) . - ( M 

Ma a = ;inv amine- acid 



25 



mi s •: _f ea ure 
(10 ) . . (12) 

Xaa = any amino acid 



30 



C'2 1. mis.:_f eat ure 

:222s (13) . . (15) 

e:2 2> Xaa = any amino acid 



35 



220: 



*2_I.- misc._feat.ure 
■'222 • , 4 96) . . (4 98) 
C22 5 ■ Maa = any amine- acid 

40 •■■ 2jn * 

■'22 I • nisc._feat.ure 

•'2.'.2 • (589) . . ; 391 } 

-:2.2-5 • Xaa - any amino acid 



45 



-220 • 

• .21 I ' misc. fear ure 



113 



l 5 92 ) . . { 5 94 ) 
Xaa = any amino acid 



50 «:4n0 • 7 

tng gat cga men sgc gtc egg 9 eg gee eeg cgc tgc tgg agg ccg gee 

Xa.u Asp Arg X .i . ; Xaa Val Arg Ala Ala Pro Arg Cys Trp Arg Pro Ala 

1 5 10 "° ' 



48 



55 tgg cgc ggg tgc t :t tct ace cga cgc tgc tct aea ccc tgt tec gcg 
Trp Arg Gly Cys Ser Ser Thr Arg Arg Cys Ser Thr Pro Cys Ser Ala 
20 25 30 



96 



BNSDOCID --"WO 0018*^0 A 2 I 



m # 
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- Q - 

gga agg tgc egg gtc ggg cgc acc ggg act ggt acc acc gca teg acc 144 

Gly Arg Cys Arg Val Gly Arg Thr Giy Thr Gly Thr Thr Ala Ser Thr 

35 4 0 4 5 

5 cca ccg tgc tgc tgg qzq cgc tgc cgt tgc gga age ttg acq cgc eag 192 

Pro Pro Cys Cys Trp Ala Arg Cys Arg Cys Gly Ser Leu Thr Arg Gin 

5 0 5 5 60 

ctg gta eag gac gag aac gtg cgc ggg gtg ate acc atg aac gag gag 2 4 0 

10 Leu Val Gin Asp Glu Asn Val Arg Gly Val He Thr Met Asn GLu Glu 

65 70 75 80 

tae gag acg agg tte ctg tgc aac tct tea cag gag tgg aag aga eta 288 

Tyr Glu Thr Arg ?he Leu Cys Asn Ser Ser Gin Glu Trp Lye Arg Leu 

15 85 90 95 

gga gtc 3 a g eag ctg egg et c age aea gta gac atg a :t ggg ate :c: 336 

Giy Val Glu Gin Leu Arg Leu Ser Thr Val Asp Met Thr Gly He Pro 

100 105 110 

20 

aec ttg gac aac etc cag aag gga gtc eaa ttt get etc aag tae eag 384 

Thr Leu Asp Asn Leu Gin Lys Gly Val Gin Phe Ala Leu Lys Tyr 31r. 

115 ^ 120 125 

25 teg ctg gge eag tgt gtt tae gtg cat tgt aag get ggg ege tee agg 4 32 

Ser Leu Gly Gin Cys Val Tyr Val His Cys Lys Ala G.y Arg Ser Arg 

130 135 140 

aqt gee act atg gtg gca gca tac ctg att cag gtt gea eaa atg gga 480 

30 Ser Ala Thr Met Val Ala Ala Tyr Leu He Gin Val A:a Gin Met Gly 

145 150 155 160 

gtc cag agg agg ctg nnn gag cca teg zee aag ate egg gt z ata eat 528 

Val Gin Arg Arg Leu Xaa Glu Pro Ser Pro Lys He Arg Val lie His 

35 165 170 175 

cca cat cag gee tgg cca get tgg atg tte tta aag agt tec a za aag 5~ 7 6 

Ero His Gin Ala Trp Pro Ala Trp Met Phe Leu Lys Ser Ser Thr Lys 

180 185 190 

40 

cag ate act gea esg gem aea aag gat ggg act ttt okc att tea aag 624 

Gin He Thr Ala Xaa Xaa Thr Lys Asp Gly Thr Phe Xaa lie Ser Lys 

195 200 2D5 

45 aca tgatgtatgg ggattagaaa gaaetcaaga cact:ctgct t;ata:agaa 677 
Thr 

caaaaagagc ttaacaggac caaeagggct taageceaga ettgaegtaa cagaaatgtg 737 

50 ccaataggta ataggtaatt tttetttete tgacttgttt tgttttctna aatggcastg 797 

t. tgaannant ntnnctc 814 



55 O10> 8 

< 211 > 2C9 

<:212> PPT 

< '213> Heme sapiens 



BNSL" .0 :, -- W 



WO 00/18890 



PCT/US99/22924 



- 10 



<400> 8 

Xaa Asp Arg Xaa Xaa Val Arg Ala Ala Pro Arg Cys 
1 5 10 



Trp Arg Pro Aid 
15 



T r p Arg G 1 y C y 3 Ser S e r Thr Arg A i g C y ■-■ 
20 25 



Sei Thr Fro Cys Ser Ala 
30 



10 



Gly Arg Gys Arg Val GJ y Arg Thr Gly Thr 
3 5 <\ 0 

Pro Pre Cys Cys Trp Al a Arg Cys Arg Cys 
5 0 5 5 



ay Thr Thr Ala Ser Thr 
4 5 

;jy Ser Leu Thr Arg Gin 

60 



15 



Leu Val Gin Asp Glu Asn Val Arg Gly Val He Thr 

65 7 0 7 5 



Met Asn Glu Glu 

8 0 



Tyr Glu Thr Arg Phe Leu Cys Asn Ser Ser Gin Glu 



'rp Lys Arg Leu 

9 5 



20 Gly Val Glu Gin Leu Arg Leu Ser Thr Val Asp Met 
100 105 



Thr Gly He Pro 
1 1 0 



25 



Thr Leu Asp Asn Leu Gin Lys Gly Val Glr. 

115 120 

Ser Leu Gly Gin Cys Val Tyr Val His Cys 

130 135 



Phe Ala 



.ys Ala 
140 



Leu Lys Tyr Gin 
125 

Gly Arg Ser Arg 



30 



S>-r Ala Thr Met Val Ala Ala Tyr Leu He 31n Val 
1-13 150 155 



ila Gin Met Gly 
160 



35 



Val Gin Arg Arg Leu Xaa Glu Pro Ser Pro Lys. He 

165 17 5 

Pro His Gin Ala Trp Pro Ala Trp Met Phe Leu Lys 

180 185 



Arg Val He His 
175 

Ser Ser Thr Lys 
190 



40 



Gl.n He Thr Ala Xaa Xaa Thr Lys Asp Gly Thr Phe 
195 200 



Thr 



Xaa He Ser Lys 

205 



<210> 9 

45 <211> 627 

<:.?. 2> DNA 

•'213> Homo sapiens 

H20> 

50 -H2H CDS 

<222 - (1) . . (627) 

O220 • 

oOsn misc_f eature 

55 v222 > (1) . . (3) 

•-22 3 • Xaa = any amino acid 

<220 > 

-:22H misc feature 
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<222> (10) . . 

<22 3:» Xaa = any amino acid 
<220> 

5 <22 1 -■■ misc_feature 
•:222:- (13) . . (IS) 
<22 3> Xaa = any amino acid 

<220> 

10 < 2 2 1 > mi so feature 



<223 



( 4 96) . . (4 98 ) 
Xaa - any amino acid 



<220> 

15 <221.- misc_feature 

<222> (589) . . (591) 

<22 3> Ma a = any amino acid 

<220- 

20 <221 • mis cofeature 

<222c (592) . . (594 ) 

<22 3> Xaa = any amino acid 

<400> 9 

25 tng qat cga men sgc gtc egg gcg gec :cg cgc tgc tgg agg ccg gec 4 8 

Xaa Asp Arg Xaa Xaa Yal Arg Ala Ala Pro Arg Cys Trp Arg Pr d Ala 

1 5 10 15 

tgg eg-.: ggg tgc t:t :ct acc cga cgc tgc tct aca com; tgt :c: gcg 96 
30 Trp Arg Giy Cys Ser Ser Thr Arg Arg Cys Ser Thr Pro- Cys Ser Ala 
2 0 2 5 3 0 

gga agg tgc egg gtc ggg cgc acc ggg act ggt acc acc gca teg acc 144 
Giy Arg Cys Arg Vai Giy Arg Thr Gly Thr Gly Thr Thr AU Ser Thr 
35 35 4 0 4 5 

cca ccg tgc tgc tgg gcg cgc tgc c gt tgc gga age ttg a eg cgc cag 192 

Pro Pro Cys Cys Trp Ala Arg Cys Arg Cys Gly Ser Leu Thr Arg Gin 

5 0 5 5 60 

40 

ctg qta cag gac gag aac gtg ego: ggg gtg ate acc atg aac gag gag 240 

Leu Vai Gin Asp Glu Asn V a L Arg Gly Val lie Thr Met Asn Clu Glu 

65 7 0 7 5 8 0 

45 tae gag acq agg t to ctg tgi: aae tot tea cag gag tgg aag aga eta 288 
Tyr Glu Thr Arg ?he Leu Cys Asn Ser Ser Gin Glu Trp Lys Arg Leu 
85 10 95 

gga gtc gag cag cog egg ct z age a oa goa gac atg a r. ggg ate ecu 336 
50 Giy Val Glu Gin Leu Arg Leu Ser Thr Val Asp Met Thr Gly lie Pro 
100 10 5 110 

acc ttg gac aac etc oag aag gga gtc eaa ttt get etc aag tae cag 381 
Thr Leu Asp Asn Leu Gin Lys Gly Val GLn Phe Ala Leu Lys Tyr Gin 
55 115 120 12:: 

teg ctg ggc cag t gt gtt tas gtg cat tgt aag get ggg sgc tec agg 4 32 
Ser Leu Gly Gin Cys Val Tyr Val His Cys Lys Ala Gly Arg Ser Arg 
130 135 ' 140 
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agt gcc act atg gtg qca qca tdc ctg att caq gtt qca caa atq :jqa 
3er Ala Thr Mel Va L Ala Ala Tyr Leu He Gin Vdl Ala Gin Met Gly 
14 5 150 156 160 



480 



gt z c±j aqg agq at g nn.n gag era teg cee aag 



:qg at: at a ;:at 



V.iL Gin Arg Arg Lej 
1 6 5 



G 1 u Fro Ser Pr j L^ 
170 



Il^j -era 



He H L 
175 



10 eea eat en gee tqg cc=t get tgg atg tte tta aag agt :c: aca aag 
Pro H L s Gin Ala Trp Pr:. Ala Trp Met Phe Leu Lys Ser Ser Thr Lys 
ISO 1S5 190 



5 7 6 



15 



e . r II 
G .: n 



3 --a 



3 q-ac ggg 



t L t. g kc ate tea aag 62 4 



I le Thr Ala ;<aa Xaa 

1 .3 5 



Tnr Lys Asp Gly Thr Lhe Xaa T 1 e Ser Lys 

2 J D 205 



20 



Tnr 



627 



25 



■e-10s 10 

<Jir- 928 

• . ] 2 • Dl] A 

•2:1. 3:- Home sapiens 



30 



35 



' 2 U 

:21 



CDS 

(1) . . (663) 



•:.;00e 10 

tgt res get caq gea 

Gys Ser Ala Gin Ala 

1 5 

ggc cee agg cea tge 

Gly Pro Arg Pro Cys 

2 0 



fag 



Pro 



22 tge 
Ser Cys 



agg atg 
Arg Met 



ccr tg: ac: cae tee 

Pro Cys Thr His Ser 
10 

gac tea ctg cag aag 

Asp Ser Leu Gin Lys 



cee att cee 

Pr-:. lie Pro 
15 

rag g a c c t ■:: 

Glr. As r> Leu 



48 



06 



40 



egg agg ccc aag at<: 



Arg Arg Pro 

35 



Lys 11, 



cat ggg gca gtc cag gsa tot ccc tao sag ceg 
■Lis GLy Ala Val Gin Ala Ser Pro Tyr Gin Pro 
4 0 4 5" 



144 



ccc aca tta get teg ctg cag cgc ttg 
45 Pro Thr Leu Ala Ser Leu Gin Arg Leu 

5 D 6 5 



ctg tqg qt: cgt 
Leu Trp Val Arg 

6 0 



caq grt gcc 
Gin Ala Ala 



19: 



50 



a 2 3 ctg aac cat ate; gat gag gtc tqg ccc aga etc tt: 
Thr Leu Asn His lie Asp GLu Val Trp Pro Ser Leu Phe 
6 5 7 C 7 5 



ctg gga gat 
Leu Gly Asp 
8 0 



240 



55 



gag rec gca qoc egg gac aag age 

Ala Tyr Ala Aia Arg Asp Lys Ser 
8 5 

cac gtt gtg ant gcc get gea qgc 

His Val Val Asn Ala Aia Ala Gly 
100 



aag 
Lys 



a a a 
Lys 
1 0 5 



ctg at '.a cag ct g 

Leu I 1 e Gin Leu 
90 

tte cag qtq gae 

Phe Gin Val Asp 



gga ate ace 288 

Gly I le Thr 
9 5 

aca gat gee 236 

Thr Gly Ala 

lit! 
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aaa ttc tac cgt gga atg tec ctg gag tac tat ggc att gag gcg gac 384 

Lys Phe Tyr Arg Gly Met Ser Lou Glu Tyr Tyr Gly lie Glu Ala Asp 
115 120 125 

5 gac aac ccc ttc tt: gac etc agt gtc tac ttt ctg cct gtt get cga 4 32 
Asp Asn Pro Phe Phe Asp Leu Ser Val Tyr Phe Leu Pro Val Ala Arg 
130 135 140 

tac ate cga get gc: etc agt gtt ::c caa ggc cge gt.g ctg gta cac 4!-:n 
10 Tyr lie Arg Ala Ala Leu Ser Val Pre Gin Gly Arg Val Leu Val His 
145 150 155 160 

tgt gec atg ggg gta age cge tet gee aca ctt gtc ctg gec ttc etc 52 o 
Cys Ala Met GLy Val Ser Arg Ser Ala Thr Leu Val Leu Ala Phe Leu 
15 165 170 175 

atg ate tat gag aac atg aeg ctg gta gag gec: ate eag aog gtg cag 57 6 

Met lie Tyr Glu Asn Met Thr Leu Val Glu Ala lie Gin Thr Val Gin 

ISO 135 190 

20 

gec cac cge aut at z tgc cct aac tea gge ttc etc cge cag etc eag 62 4 

Ala His Arg Asn lie Cys Pro Asn Ser Gly Phe Leu Arg Gin Leu Gin 

195 200 205 

25 gtt ctg gac aac cga ctg ggg egg gac aeg ggg egg :t: tqatctggea 6 n 3 

Val Leu Asp Asn Arg Leu Gly Arg Asp- Thr Gly Arg Phe 
2 1 D 2 15 2 2 0 

ggcaqccagq at ircctgacc ettgacecaa ccc:accaoc ctgg zc zvt gq aaa ragcagg 732 

30 

ctctgctgtt t et agtgace ct cag a tgt a aacagcaaat gggggct gag geagaggcag 7^3 

ggatagctgg gtggtgaect ettagegggt ggatttcect gacceaattc agagattett 852 

35 tatgeaaaag tgagtteagt xatctcata caataaaata ttcantr.gtc ataaaaaaaa 913 
aaaaaaaaag gegee 928 

40 <210> 11 

<211> 221 

<212> PRT 

<213> Homo sapiens 

45 <400> 11 

Cys Ser Ala Gin Ala Glu Ser Cys Pro Cys Thr His Set Pro lie Pro 
1 5 ID 15 

Gly Pro Arg Pro Cys Pro Arg Met Asp Ser Leu Gin Lys Gin Asp Leu 
50 2 0 2 5 30 

Arg Arg Pro Lys lie His Gly Ala Val Gin Ala Ser Pro Tyr Gin Pro 
35 4 0 £ z 

55 Pro Thr Leu Ala Ser Leu Gin Arg Leu Leu Trp Val Arg Gin Ala Ala 

50 55 60 

Thr Leu Asn His He Asp Glu Val Trp Pro Ser Leu Phe Leu Gly Asp 
65 7 0 Izj 80 
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Ala Tyr Ala Ala Arg 
8 5 

5 His Val Val Asn Ala 
100 

Lys Phe Tyr Arg Gly 
1 i 5 

10 

Asp Asn Pro Phe Phe 
Z 30 

Tyr He Arg Ala Ala 
15 14 5 

Cys Ala Met Gly Val 
165 

20 Met He Tyr Glu Asn 
180 

Ala His Arg Asn He 
195 

25 

VH Leu Asp Asn Arg 
HO 



Asp Lys Ser Lys Leu 

9 0 

Ala Ala Gly Lys Phe 
105 

Met Ser Leu Glu Tyr 
120 

Asp Leu Ser Val Tyr 
135 

Leu Ser Val Pro Gin 
15C 

Ser Arg Ser Ala Thr 
1 7 0 

Met Thr Leu Val Glu 
18 5 

Cys Pro Asn Ser Gly 
2 0 ID 

Leu Gly Arg Asp Thr 
215 



lie Gin Leu Gly He Thr 
95 

Gin Val Asp Thr Gly Ala 
110 

Tyr Gly lie Glu Ala Asp 
125 

Phe Leu Pro Val Ala Arg 
14 0 

Gly Arg Val Leu Val His 
155 160 

Leu Val Leu Ala Phe Leu 
175 

Ala He Gin Thr Val Gin 
190 

Phe Leu Arg Gin Leu Gin 

205 

Glv Arg Phe 
220 



30 -:210> 12 

n::n 663 

■;..:12.- DNA 

••:213 ■ Homo sapiens 



35 



'220 ■ 
:221 



CDS 

( 1) - . (663) 



<4 00> 12 

40 tgt tec get cag gca gag tec tgc ccc tgc acc cac tec ccc att cce 

Cys Ser Ala Gin Ala Glu Ser Cys Pro Cys Thr His Ser Pro He Pro 

5 10 15 



48 



gge ccc agg cca tgc ccc agg atg gac tea ctg cag aag cag gac etc 96 

45 Gly Pro Arg Pro Cys Pro Arg Met Asp Ser Leu Gin Lys Gin Asp Leu 

20 25 30 

egg agg ccc aag ate cat ggg gca gtc cag gca tct :cc tac cag ccg 14 4 

Arg Arg Pro Lys He His Gly Ala Val Gin Ala Ser Pro Tyr Gin Pro 

50 35 4 0 4 5 

ccc aca ttg get teg ctg cag cgc ttg ctg tgg gtc cat cag get gec 192 

Pro Thr Leu Ala Ser Leu Gin Arg Leu Leu Trp Val Arg Gin Ala Ala 

50 55 60 



55 



aca ctg aac cat ate ga*: gag gtc tgg ccc age etc ttc ctg gga gat 24 0 
Thr Leu Asn His He Asp Glu Val Trp Pro Ser Leu Phe Leu Gly Asp 
65 7 0 7 5 8 0 
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gcg tac gca gcc egg gac aag age aag ctg ate eag ctg gga ate ace 288 

Ala Tyr Ala Ala Arg Asp Lys Ser Lys Leu lie Gin Leu Gly lie Thr 
85 90 95 

5 cac gtt gtg aat gcc get gca ggc aag ttc eag gtg gac aca ggt gcc 336 

His Val Val Asn Ala Ala Ala Gly Lys Phe Gin Val Asp Thr Gly Ala 
100 105 110 

aaa ttc tac cgt gga atg tec ctg gag tac tat ggc att gag gcg gac 384 

10 Lys Phe Tyr Arg Gly Met Ser Leu Glu Tyr Tyr Gly lie Glu Ala Asp 
115 120 125 

gac aac ccc ttc ttc gac etc agt gcc tac ttt ctg cct gtt get cga 4 32 

Asp Asn Pro Phe Phe Asp Leu Ser Val Tyr Phe Leu Pro Val Ala Arg 

15 ^ 130 135 140 

tac ate cga get gcc etc agt gtt ccc caa ggc cgc gtg ctg gta cac 4H0 

Tyr lie Arg Ala Ala Leu Ser Val Pro Gin Gly Arg Val Leu Val His 
145 150 155 160 

20 

tgt gcc atg ggg gta age eg: tct gcc aca ctt gtc ctg gcc ttc etc 528 

Cys Ala Met Gly Val Ser Arg Ser Ala Thr Leu Val Leu Ala Phe Leu 
165 170 175 

25 atg ate tat gag aac atg acg ctg gta gag gcc ate cag acg gtg cag 5 7 6 

Met lie Tyr Glu Asn Met Thr Leu Val Glu Ala lie Gin Thr Val Gin 
180 135 190 

gcc cac cgc aat ate tgc cct aac t:a ggc ttc etc egg cag etc cag 624 

30 Ala His Arg Asn lie Cys Pro Asn Ser Gly Phe Leu Arg Gin Leu Gin 
195 200 205 

gtt ctg gac aac cga ctg ggg egg gac acg ggg egg ttc 663 

Val Leu Asp Asn Arg Leu Sly Arg Asp Thr Gly Arg Phe 

35 210 215 220 



BNSDOCh • W:. 'mm v. A. I 



WO 0D/'18S90 




PCT;US9?/'22924 



V14 



DKA sequence 



GTCGACCCACGCGTCCGTGGGTTTTCTTTTTTAATTATCC^^ 

CT GC C C C AC ACCC AA G TATTT G C A CAATATTT GT O C G G □ GTATG G G G GT Q Q GTTTTT 
AAATCT C G TTT CTCTTGG A CAAG G A C AG GO AT CT C GTTCTC CTC ATTTTTT G O G G GTG 
TGTG GGGACTTCT C AG GTCGTGTCCCC AGCCTTCTC TG CAGTC C CTT CTG C COT G C 
CGGGCCCGTCGaQAGGCGCCATGGCTCG0ATGAft>C'3GCGCGGGCCCGGTGGAG 
GTG A G CT AC AAA C ACATG C GCTTCC T G ATCAC C C AC AACC C G ACCAA C GC C AC G C T 
CAGCACCTTCATTGAGGACCTGAAGA^GTACGlOG'GCTACCACTQTGGTGCGTGTGT 
GTGA^GTGACCTAXGACAAAACGCCGCTGGAGAAGGATGGCATCACCGTTGTGGxAG 
TGaCCGTTTGACGATGGGGCGCCCCCGCCCGGCA^GGTAGTGGAAGACTG^CTG 
AGCCTQGTGAAGGCCAAGrTCTGTGAGGCCCCCGCKlAGCTQCGTXiGCTaTGCACT 
GCGTGGCGGGCCTaGGCCGGGCTCGAGTCCTTGTGGGGCTGGCCC'TTATTGAGA 
GCGGGATGAAGTACGAGGACGCCATCCAGTTCATCCGCCAGAAGCGCCGGGGAG 
CCATCAACAGCAA-GCAGCTCACCTACCrGGAGxAAATACCGGCCGAAACAGAGGCTG 
CGGTTCAAAGACCCACACAGGCACAAGACCCGGTGGT 1 3CGTrATGTAGCTCAGGAC 
CTTGGCTGGGCCTGGTCGTCAuTGTAGGTGAGGAGCTTGGCTGGACCTGGAGGCCC 
TGCCCAGCCCTG CTCTGCCC AGGCCAGC AGGGGCTCC AG GCCTTGG CTGGCCCC^ 

acatcgcc^ttgctgcccgacacctccgtggac.ttgtgtccgaggagcgaggagc 

CCCTCGGGCCCTGGGTGGCCTCTGGC^CCri^TCCTGTCTCCGCCACTCC 

OGCGGC GCTGGCCGTGGCTCTGTCTCTCTG aggtgggtcgggcgccctctg ccc 

aCCGC^TCCCACACCAGCCAGGCTGGTCTCGTGTAGCCTGTrrGTTGTGGGGTGG 

QGGTATATTITGTA^CCACTGGGGCCGCAGCCCGrCTTTTGOSACOGC^TGTCCTGA 

CC7GTrCTCGGCACCTTAAATTATTAGACCCCGGGGCj\.GTCAGGTC^lXX;G<3rACAO 

CCGAAGGGAATAAAACAG^AGCCGTGAAAAAAAA^AW^^ 

AAAAAAAAj'^AAAAAAAAAAAjV^^AOGGCGOGCGFJ. 



o.miiao acid sequence 

M ARMKRPAPVE5 VS YKI IMRFm'KNPTN ATLSTFJ VCP LKKYG ATTWRVC EV'l Y D K.TPL-E 
KD GITVVDWPFDDGAPPPCiKWBDW LSLVKAKFCEAPGSCVAVIT CVAGLGR AW LV A 
LAUE3 GM KYKDAIQ PIRQ KRR&Al N S.KQ LTYLE K YRPK Q RLRP KD PHTH KT9. COVM 
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DNA sequcnoe 





CACAQGWE 

C AAAAACATACAGAGGTG<^TG*^Tt^^ i ^- ;r * r"^ " ^^v^™^ 



etttLino 3_cid sequence 

VDPRVRRIJLYTGI^ACNHADEVWPGLYLGD^ 

EAYEGLQlRYLGVEAHOSPAFDMSMPCTfAADFlHRAI-SQI^QGKn.VKGAVGVSRSATLV 

LAYIJMLYWHLTUVEAIKKVKDHRGEAEPC^^^ 

LGCRW1<MVLGFEHRWD1^RVIJGIK~SP^SLCP^ 

KK1=GNGVELCETF"SIETDSEEN^V 



FIGURE 2 



WO OH/1 899a 



PCT/USW/22924 



3/14 



TOWS MH^C r.±iCU 3 TC C GOT CTOCCCC G C G HTGC TOG JUXKOTWOCEGOCGOOGfitfM TMTMAGCOGAOQ LTraTICT 

W>^G<XnOTAAGAGC<M^^ 
.^.AATCTGCCAATACOTAATA^ 



v^RRI^ErSPKIRVrHPS1^WPA\MFLKS5Tl^MA^Tia!GTT'JtSeK < r 
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ALIGN calculates a -global alignment of two ss^uGrtcos 
version 2 . OuPleaa* cite = Myerf snd Miller, CAB10S (136 9) 

> AchrbOQ3g03coji!i - Vector Ciseck IMS 33 vs, 

> Ge/it-ank [)4&2$k - human protein tyrosine phcxsptjA 2200- s-=s 
r. rrr i ng matrix.: pam.120 .mat, qcip pe^ilt 1 e^. : -12/-0 

39,7?: -<iRntlty; Global al-igfiinent score: 4 9 

10 20 30 4 0 

input 5 'GTCGACC GACG CCT^G-TGGCTTTTCT? TTTTAATTATDCAAAGAGT 

-1 a a a 1 ! • 1 ! r p ? 2 Ik ■ a ■ a a ■ i - - a » • ! - a . 

C^GATTACTGCCAGGCACAGCAO^ 

10 ZP 30 JO 50 

50 eo "jo 

input a GGGCAGCT- - TCCT -CCCCCft CACCC MOT ATT 



T'7'7', C T^- T C CAG CAAftftAG O T AA GAS T rj; GTTATCCTG GJf. "HA C AG AA G:7G T T GAAT 
GO 80 30 100 110 

BO 90 iOO 110 
Input 5 TG OACAA T A - TTTGTGC — GraSGTATGG GfiKTGSETTTTT ,W.TL 

T G AAATCCAC AG AG^T^TAC AAGAGTTCTM CCTGG Al'GGGGT AAACCT CAGTGCACT 
120 130 1*0 150 160 no 

120 130 iau if.ri ico no 

i iipiit s TCGTTTCTCTTGGAGA AGCAC&GGGATCTCGTTCTCCT -CAT-TT'm'GGGGGTG'J' 

22 : : : : ; ; : : : : . : a 1 . . = : : z . i : : i : 

T C T T T T C T G T 1' £ GC C T ETA T TA C T G C A T T G AA G AAT T C C T fi C T TCT T G T TAG G . D , D GT T 

jho 190 200 21 fl ?20 i:^0 

Kin 190 200 
i nput s GTGGGCACTTCTCASGTCGTG TC COCA- -GC- CT T fr=r 

<iiir-- * * • • ! ! ! ' * !!, 

, , , , r , . . a a a i •- ■■« , • • i 

C A T T T C ACTTA T Li A T T KC T T ACAftCT T OA T ACTC AAA C-C ACT G AGAA T TV C AA G 1 ' GG . L . G T 
24 □ 250 2&0 770 260 250 

210 220 

inputs CTGCAGTO:::OTT--CTGCC CTG 



A T ATT r_;AAi j T AG AC T T GA G T T T 1" T T T G C AT C AT T T CT G T I'T T C AA T TT T T T TAM! T P. TYT 

3ori 310 320 zoo mo ^bu 

!J3D 24 □ 250 l't-0 ?70 

i npu <: s CCGGGCCC "'j'JM-GGG^-G -oC GCCAT^^TrGG ATGAACOiCCL^CCClSi 



O AT AACCCTATTG AGTGTTTT T AACT AAAT A AC ATGGCTC &AAT CjAACCG OCC AG C TCCT 

lito 57 n 390 390 auo *io 

260 29 D 300 M0 ^20 330 

j npu L t- GTGGAtGTGARCTACAAACACA'i'RCGCTl'CCTCfll^ :Af CCACAACLtt ACCAfcOGC :C^CC 

iSTGG AAGTCft CAT AC AAGAAGA TG AG A TT T C TTA T T A LA*' ACAiYT C C AAU?AAT GL<= AGC 

3<30 350 3fc0 37 0 36 n 3<#a 

i-Ji]>UtS UTCAGCACCTTCATTCAtliACC iTGAAGAAGTACGGGGCTftCCAljrOTGGTWGTGTir.'yr 



FIGURE 4-1 
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^ YAAA'^AAATTT \T «l' i A'^G-AftT T T AAG AAGTA TSG* uC TT AC C A CAATAG7 AAGAG T & T G T 
49L> 490 500 510 C ,2D 530 

JgO 410 420 4 30 44 U -1&0 

inpuLSf G AAG T G A'LIC T AT G ACAA AAG G C C C C T G G AG AAG ' j AT C C C ft T Gft C '£G T T G 1' G GPA.- '] Go* *• C 0 
: : : . . r : l : : l : i : , : : , , - 

GAA L=CAA CT1 ATGAiGAC TACT CT TiT 1 j' U AGAAft G-AAG GT ATC G ft TGTT CTTGft VT GGOC T 
v-^r. 350 5»"CJ 5 70 5 BO ^50 

4f,fj a7ti 1*0 4 90 5 DO E.10 

j i i 3 : : : . 2 2 i ; . : : , , : 2 ; . : , : : i : 5 : . : : : : 

T T T G AT G AT G G T G C A CGRC CATC L\AA C E ^*G AT T G T T R7I lT G ACT G G T T AAG T C TTC T GAAA 
6DD Mil) SIX' 63D 650 

^20 S30 550 5*£' &70 

iftputfi GCCWGTTCTGTGAGGCCCi'C^ 

A 7 7 AA -*JT T" J 1 -" "tt'T'KAAGAAoi^T £ 1 j TT TT G7 ATPT* v- T G T TCftTT 1 3 C GTTG CAG G CCT T G G G 
6*0 0711 680 6*0 HQ 

sbiD c .^n h-jO 6L0 620 6 SO 

inputs K«Gl£SCTCCJKTOCTTC 

5 , : : : : * : : 2 : ; ; : ; ; ? : : * * - 3 - : 5 s : i . ■ * i s . : : : : 5 , - - - - - - 

Al - A C TC C ft GT A«" " TT GTTf .CX CI A GCATT J^TTGAAG GTGGAftTGA A ATAOGAAGAT G C ft 
7-n " ' TLD 740 7 SO 7bO 170 

Mfl 650 - r ^D 6B<J fSm 

input* ft T C C ft G T T C A T C C G CC AG Aft G C G C C G C G G ft G L"ZA TCAA C A G C AAG C ft G C T C-A C CTA 0 C T fi 

,jl laa .-dJbllll ^ '. \ '. 

730 790 a 00 OLO 830 

700 710 720 730 _^ ^ 7^0 _ 

8 iO 650 BfcO 370 960 Gad 

7 5D 'CO 770 
i rt put £ <fCA- -CAIWM- CCCGSTQCWCOTTATCWGCTC — AC-^AC 

Tti"!''!'^ ^TTCAATftAAAT'l"' it^i:>STGO^*A^''GCTRCT^ AftGTGft^iACTTiSMAT/iGGGC 
yoO " Tin MO '5 c ' rj 

7en 7 90 L*'Jt> eio 
i np'.^. * '-7 7 CGCT<, ettCTS- - - 6TCGTCM-- (5TAGGTCAGGA CCTTG 

y t ..J "4T0 5-90 7 0 00 7 0 

i np«t r,CTGGRCtT<Ww3fiC •- f.CTG- CC ■" ' J ' r -- " " 

fA-AGT WT' ;fl.C.ftG, ^C: A"> TT*TTAO":AG©CO CftARCTAGflf AGftTTTGGCAACCTCTCTAT 

lf.^o io;+o ioro io<^o ioro 



FIGURE 4-2 



WO (N)/] ^£ PCr/ys»9/33*M 



&50 BCD S7v" 

input .:- C — TCTOCCCA — -GCCCTGCXD&racl'CCAGGC- ■ 

: : . . ; ; ; , \ . 1 1 : - - - t * * - ■ > 

T 'J ' G G G T T AjCA'STCTA ft C C T A T T T G GA T A C T T G G C AAAA T T £ T TG C T G TCAGC A T A T AAA 
10 30 "J 090 1100 LI 10 USD 

i nputf: CTTGGC — - -TCGCC ~ CCACATC — GC — 



i , , , , * - * • ■ jj.rri 

A- T G T G CT 7 ,r _- T CA Y T T G T A T £ AAT T G ACCT TTC CC G AAATCA*T<jC A G TATTG AG T T ATG AC 
1140 11S0 L1S0 1170 liaO 1190 

9 DO 

.a npu r e CTTTTCC — - ■ TC — - ™- ' ~ 



T T GT TAAA T C TAT T OC^GATG C C AGAATCTTATC AAT A CA TAA GAAA T T TA K>A A 6ATT AG 
L20D L^lt' 1220 1230 L2<SG 1250 

input-* - — CCCGACAC CT' — ■ CCGTGCACTTGTG- - -TCCG 

I ! L i. . 5 5 ! 5- -iii-i 11- 

■Li' C C ft ft A AT ACCC A G C A- CAA TP, C T T G TATA T T T VT A G T A C CA, T AOfl GAA G TAAA A TCCC 
i^6U j 2 70 12*0 L^R"::> 151 0 

34 0 950 

? npu L± AGCAGCCftOT AGC- - - — — CCCTCGGfcC CCTOHGT— 

j j j j ( I i ; ; . ; -. '• ■ 2 * * ■ ill-- 

Agg^ctatgmcrctag^ 
l?:7.o n^5D "i ^ e D L3"?0 

irtput ^ GGCCT- C- TGG CCrr.TTTCrCCT- - GTCTCCGCCACTC— -CC 

GTAGGGCC TArAT<3GTTATTTGCCTGCTCAUTl^ATGTTTALATCTC:PCACATTCATACC 
1390 1400 LOLD 1020 1 

1D0O 1D1U 1020 
1 tiput e: rCTG- GCGGC- GCT- GGCCGTGG — CTCTGTCl'CTCTGA^ 

AAT ATA C- G T CA G G T T TGCT ' L' AACO A7TGA T TYT T T T TTT 1" L* T T A CAAG T C T TACAG T t A 

uoi:i lafcO j-ibiij ion 

iiLpUtE TGGCT CGGGOG-OU iTTC* "GC- CCGCCC 

;• , ; : : : 11 : ! : ? i = : ; : 

TT AT T 1" 1 A L" GTHTT TCGATGT AT • _'-T C A*^TT T G T C I*- 7 GT A TT P*AAAA A AC CTCCAT TTT GA 
l.SOO L-S10 lbi!0 "l&liG i-^L 1 J 5 SO 

lLidU l'-' 70 

\ n pi^t ?. "CTC C "AC A - - - f> - - CAG i^GCC— - 

i ' : J : : : : ^ : 1 : • ■ - ■ * 

A-A A T ' 1: 'V A<~^ T TC T ^, C A G AA > j CA AT G T CT T T I\ A T GT C T T C ■ A L"LA L ' AA^P AAA CsOC T 'J ' A C A T T ' 
l,SbU ItXlO 3 610 

ioeo -jc-y-o iick' 

jnpats TGGTCTLi-CTCl^ fiCCTGTTTGTTGTG- GGGT 



FIGURE 4-3 



\VO 00/1SS5KI 



PCT/USV!»21*M 



7/IL4 



AATTT AfiTtJT^T'GCTlC TCTGAlG C>TGCAAC-T T AAC A G G KA< S^SC" ^GAGAAAAGAATGtiti A 
lbiO 1530 " ib£-D lf.f.Q l^.7n 

J. I J 0 IIL2D 1>30 
i n p u 1 : .»s C 0 C G 0 " " -TATATTTT STAAC CSl f T L>G - R C L : IX: i. A 

G GGGGC T A T 7" 'a A T T A T T T T T T A G CAflAA TGTT 1 3 C C T T T C T C T TC T G CAAACA TC T A G AAT 
lbbu 1^90 1700 1710 1720 173U 

1140 

j_3lpu L s — GCCO CT - - --------- — - - „, ™-w-,^„ ^^>-r. - «. , 

ATGCT C T TT t D AT CTAGTAAAAT ATTTTT T TAAAAGGT AGAGAT E CT TT GTT A TT£ TAA7C 
17-il> 1,'bO I7bD 1770 17oU 17'3H 

1150 libD 117D 
j rtp^t ' TTTTtS'JG ACCC - - ■ CTT^j-CCTGA CCTGTTCT CGG CAUC 

AT AAAC TTC CT^GAA A T TCTT ETAATTTTTTGCC AT7lCTTAT<ZAGAAGT»"T fSTl' TACC AAC 

leou ibjo lg^fi irrin iri4D ipv> 

LltiD 1190 

input. T TAA AT'l'A- TTAGA- — CO ■ 

7' TA T T T T T ■ j T T T G ARBGT G T i J AT T T T T T T T T TCC1' T C C CAA OCt* 1 1- T C T 7X3 CAAAAAAAC A 
1*61} 1£?D atSfcSLl 135-0 1^LM> l&Sli 

1*U0 1210 
inputs GGG"— - * ■ GCAG-— TCAG L7TGCT-- 



AATGGGT7 7 CTECT AATGJ'-ATTGAGCAGAG ATCTAAT ATTTTATATGCCTTTTGAGCTCT 
1520 1^-30 i*E»Li 19*0 1970 



inputs CCCCACA " 

GT7L T L GT T-AATAT'7^ f.. A TAC^TiSu'iCTLATT TGT TT TATTP1.T GTAAT7 G ATAAAATCOTl]; ATCJ^ 
19*0 V^Hfl ZQZ* 2010 2L'2i) £03 D 

iTipu * C- -CCCAACGCAATAA- -AACA&SAG C-C 

TGT A TT AATG l - yAGTTCAftLXATATATTT AT AC TG TCTGGGC^TCTCTlSGTTATAGTTCT 
5:0 4 0 2050 2060 2070 >0«0 >0'=i0 

12 &0 12 bt" >r-7n l_:<yu 

X npn.<- 5 GTTaAAAAAAAAAAAAAAAA AAAAAAAAAA i\ A AA&A AAAAAAAAAAA 

CWGlJAyAMTAAlTTTvlVAC^ 

sioo rrao 2120- ai3fi 2.1 o 1 j 7.1 sn 

1.290 1300 131'] 
i npn. 1 : g AAAAAAAAA AAAAAAAGGGOJ-^O f:OH 



A CA T C T AAAT AAA TAA 7 S ACATGCAT T T A T LIA 'J ' CAT T GAAJ 1 
2160 2170 2Vd<> 215<j 2200 
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At-IGN calculates a global Alignment, of two Eeqiiftiacea 
version 2.0uPlgase cite? Myers and Miller, CAE I OS (19651 
bQ3?d02 prot 263 a a Vs. 

> SwiSSProt P514 5 2 - PUAL SPECIFICITY PROTEIN PKO L85 aa 
Bcoring matrix.* parnl20 . mat r gap penalties: -I2/-4 
2 2,5%' identity,; Global alignment score; 205 

10 20 30 4 0 

i nput S VDPRVRftL - - &YTGJCTAC NHA - DEVW PGLY W3BQDMAMHRRELRRLG I TUVJ^ 

A mm m i rri ... ij. i ■ r 1 * r 

MSG S PT3LS VQDLBTDLLSDGSGCYSL PSOPCNPVTPft r YVGNASVAQ D I P KLQKLQi I TKVL 
10 20 30 4 0 SO 6 0 

50 60 70 B0 50 100 

inputs NA3H5RW ~ - - - RG TP EA l r EvLG 3 R V LG VE AH DS FA FD M 3 1 K FQT AAD F 1 H RAli Ei-p F' GGKL 



N AABGRSFMKVHrNAWF YKD3G I TYLGI KANDTQEFNliSAYFERAABF TDQALAQKHGR V 
70 RO 30 100 110 12 □ 

110 120 130 140 150 16 0 

i nput s LVHCAVGVSRS ATLYLAYU*L YHHLTL VE AI KKVOT)tRG^ASPOATVT - LCG - RGRG VRL 
---- .» ■ j j ■ ■ ■ i * ■ • _ z ■ i i 

ipVttCEfiGYSRSPTljVI AYLMMRQKHPVKS AU3 1 VRQiNRBTOPHDSPlAQLCQlWDRliAKE 
1j0 14 0 150 160 IV □ 15 0 

170 100 190 200 210 220 

i npU t S GS\^GHP^VDC>3F^QLGCRWKI-r/L<o FEHKWDIARVLPG 3 H5PFP SLCPSVS LS PS F K.T 

GKUtP-* 



23 0 24 0 2 50 25C 

i tiput £: KRAI S AP JWUC AfiSQGYGKHECHGVELCETPS I ETDSSBHV 



FIGURE 6 
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tgt tec -get car* cca gag tec t gio Lgc a:c ^y<: toe ccc at t ccc 4 ft 

Cvs Ser Alii Gin Ala Glu 5er Cyy Pfn Cyr Tnr Hi-; tei rro He [*ro 
" 1 5 " 10 1& 

ggo cr:t": agg cca tqc urxi agg atg qac tcs <^tg caq aag caij <jyC .^t c 

Gly Fro Arg Fro Cy* Pro Arg Met Asp Leu Gin Ly$ Gift Asp Leu 

SiU 2t» *0 

egg aq<j. Cl:-:": aag ate cat ggij! cji-a gtc caq gcu I. fit ccc tac cag ccg 144 

Arn 7*r-4 Pro Lys lie tta y GJ y Ala Val Gin 7'. I a Ser l?ro Tyr Glri Pro 

35 jD 4 5 

izcc aca ttg cji-l. r^g ctg cag cgc tin ^tig tgg gtc t-fjl. i-^g get. g<-;r: 132 

Pre- Thr LcO A.I a ^er beu Gin Am T-*u Leu Trp Vw I Akj Gin Ala Ala 

5 L i 

a-r a ctg aac cat aU: qat gag gtc tqq cd- age etc ttc 1 ij 9n« 2 all 

Thr Leu Asn H i -5 lift Asp Glu Val Tr p Fro tier Lan Phw I-eu (Sly Asp 
65 7 0 7 5 £0 

gt:q l.rff: gca gec egg ijai" aag age aag otn ate cag ctg p"L<: ai:C: 263. 

Ala Tyr Ala Al* Arq A£p Lys Ser Ly~ Lfr'u lie Clr> Z.au Gly lie Thr 
85 90 95 

Lt^cr .gtt gtg a at cjoi- get gca ggc ant 1 f.tc cag gtg ii£< aca ggt gee 33 G 

Kls Val Val Ma Ala Ala Gly T.yA Phe Gin Va J. Aap Thr Gly Ala 

luO 105 110 

aaa ttc tac cgt <aga atg tec ctg n:- j tac tat ggu 1 gag gcg gac 364 

Lys Phc Tyr ftrg Cily Met Scr Li^j Glu Tyr Tyr Rl.y 1 1^ Glu Ala A^f 3 

llh 12'J 12 5 

gac aac ccc ttc etc qac etc agt yl r: tac ttt otij rr:t gtt get cga 4 52 

ABp Asn Pro Ph* Fhe Asp Leu Scr Val Tyr Phc T.ftu Pre Val Ala Arq 
1513 13!> 140 

tac ate cga get gr-<r: L-t-: agt gtt ccc. ggc ego rj t ■ i cty gta cac 4 BO 

Tyr lie Arg ftl* Ala Leu Ser Vol Pr-> Gin Gly Arq Val L*u Val Hie 
1.15 150 1-55 10fJ 

tgt nor: atg ggg gta ^:ge tct gec ac:-: : c:l.r gtc ctg gee- ti<: i-l".-'- 52 S 

Cya Ala Met Glv Va I Ser Arq Ser Al t Thr Leu Val Ltvj A.I .s Phe Leu 
165 1?D 175 

at-g aU: tat gag aac- cit<i *<: t( ■:' eg gta gar? q'^- ate cag a eg gtg -j-jm 
Met Fl^ Tyr Glu Asn M^ 1 Thx Leu Val Glut Ala lie Gin Thr Vy I GJr. 
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G'ly Leu Giy Il« Arg Tyr Loi G.I y V.rl Clu ft 1 ;i Hi* "'fir ^'l- Ala 

65 VfJ 7f. SO 

20 

tt.t. aar. atg dgc ate cae ttc cag acq get gec gnc ttc otr. '_--4Je 

Phe Asp> Met Ser II* Hjll; Ptjc CJ n Thr hlci Al * 'V:p Phu ill*. Arg 

^•j yiJ 

25 ucq ctg age cag cc-a eg a ggg aag ate ctq gtc? c-nt tnt qi-' *jLo iji/- 3':S*> 

Ala Leu 5ei Gin Pro Cly Cly Ly is 11-? Leu V*j.1 VI i C y ^ A J a Val Giy 

1 n ri^ 10b 110 

gtg age eg a tee gee sec ctg est a ctg gee tnc etc at.r? ■ ► I «l. r-a./. h! <i 

30 Vai Ser Parq S«r Aln Thr Leu l 7*. I a Tyr L*u t-tet Leu Tyr Has 

l^f] 125 

cac ctt aoc etc gtg gag gee ate a*g aao gtc *uki <i-yr <:»i- -"ya ^ 32 

Ki3 Leu Thr Leu Vnl Cln Jbl .q j.iu Ly." Lyy v.i l lav?. Asp >Jii .ca-.^ Giy 
35 130 l : : r a iio 

gag; gee gac, ccc cag qcc act gtc act ctt tgt gijis ■-■y^ ^60 

Giu Ala ijlu Lro Gin Ala Thr Vol Thr L^u Cvy. Giy Aro aiy Ai*':. L-iy 

14!> ]SCy 1^5 1*0 

40 

gVc- Ayo t.tg aqt gt^ gtg gat qqg eae cea qqa chj e gt t tj«i: i-ni^ ii^Hi 

Val An; Ltru Gly i=€r Val Val A^p Gly Kis Prn Gly ^n? Vjj I A^p c--itj 
1C5 170 17£ 

45 gg.> ngr^ ogiy rag c-t*. g i .i r " 1^1 1 ^^3 rt ^""5 gtc ctg qga ttc gaa 

Rly Arf> Ar c I ?i Lhttj Giy Oys Ar g Trp Lya. ttiErt Val Letu Giy Phr_ Clu 

laO IE:: ISO 

cac e»j|c tgg gat ctg qcc ring gtg etc c-l t All agr. eee ttc £2.0 

50 Hi^ Arg Trp Asp- Levi Al* Arn; Vol L^r- Pi u f 2 - ' y T I tf ni=; rro t'he 

i^^ ynrj- 20 1. 

■>:■-: It I L l<"3 If. i .c i^c-t <jtt trt: rt.c: tet ccc tea eea aaa ac:D. aar< 1572 

Pro S ^x- Lei] [:y^. Pro Ler Vai iejc Lreu i:er L'-ro £-Er Pro Ly^ T]u. l.y-; 
55 110 21b 220 

agg gee ate tet ccc- r_ et i.ium t;:l.l.. L <i i- <ji^-rt -rg a ac^t cag gga tac ggc 72 0 

l'>rs) AIj T 1 1__ :3..-t ft I Pni Al.ii Leu Cys Ala Giu SJer Gin Giy Tyr 'Jiy 

22D 23U 225 



BNSDOCID <WO 001 8890 A 2T I 
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ts 



aay cat gaa tcic aat ggt gta gag tt^ t-gt acc cct ny-u t*lrf tj^y 76$ 

Lys Kis Giu Cys A^n Gly Val Glu L^.i Cy* G Thr pr r.3 r?er lie Glu 
245 2S0 255 

£0.a '^ai: age? gaa gag aty gtg 7tl4 
Thr Aap iier Elu Glu Wet Vai 
2G0 



<2J.J.> ftlJ 
<2I2> DMA 

< 213 > Hocno a api en g 
<220> 

<2J>2> (1J 16271 



20 <220> 

< J l" 1 ** u.u t>c_ I. urc 

<222- U> . . (3) 

<223::« Add - any amine- acid. 

25 <; ?0> 

<;:>:L> ifcif^_ieatu.r* 

<222:> 110) t - {12) 

-22 3-- Ear* = any amino uci-jt 

30 <220* 

•-"2 2 1 , r ctu £ c_f e a t ux f? 

=:222> ri j) , , |1=0 

• :<;i.^ — rii>y rijn J. .=>.:■: L."i 

35 -22 0-v 

<221> miac_fcntnrr 

ftArti ™ any flininc« acij 



jo ' 



40 -:2 20> 

" 211 --• mi-v.o future 

2 Xaa — any aininc aci-cJ 

45 <22D> 

■-221> misc_f eature 

<"i?:"i> >:,ia ~ afiy am! mi .irici 

5G 4 0 G > 7 

tng gat eg a in en sqc gtc c$g gcg gec ccg c:gc t<jc- tqn rr:g ql _ :o -St? 

Xr<a Asp Arq Xon Xan Val Arg Ala Ala Frn A in Cy* T rp Arc, fio Ala 
I 5 10 ' 15 

5? t.ciq ncy.: iiyq I ;.q i,; f. t U:l, i:C<* I.L>r-_ t.iTJt. a ca CCC t gt tec gcg 96 

Trp Arg fiiy Cys Zi*r L^-r Thr Arg Arg Cy£ £*r Thr Fro Cyi, 5r T Ala 
20 25 
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wo ao/issso « PCT/US99/2J924 

9- 

q-g-f. ,ign t i.gg cite ggg. c-cjt -sec ggg -net qui mi- 1 *: bc<: oca tec; acc 144 

Gly Aro cys Arg Val GLy Arc T'hr 01 y Tlu: Uly Thx Thx Ala S~r Ttu 
35 *0 4* 

5. cca r._'q tr^ I rjfi T.gg geg e-g c tec ciTit ire qi;-* aiy: t.t.q £.:g cgc raq 152 
Pro Pt -:i ry.s i:ye Txp Ala jfcrg Cy£ Arg Cyy '7- 1 V ftftjf Leu Thx Axe: Gin 
_S II 5? bU 

ctq gta cag goc <\ivy eittx* 'l 1 ^vl,.: ggg gtg ate ac:- rj.t<g -j^l- -gag 240 

LCI Leo Val Cln ?>f;p OH' A*n Val Arg Giy Val lit Th r M*;>. T^n Hiu Liu 
G5 70 7* 30 

ten; o.-irj ft.-.y; agg ttc ctq tqc- u t<*L I t:* dag gaq tgg a a g c-t-:* 'Vtf 

Tyx GLu Thr Arg Phe Ldu Cy-*. Asr. i-er Gin tlu Tjrp Ly^ ?lt i • l.Ktn 

li MS M 

qga qtc -Mi- '"rag ctg cgq ctr age nc-n nt-i i> — *1 .j act ggg ate c cc ?-3i> 

Cly Vin i -%lu «ln Leu Arq Leu £cr Thr V.^ I />.<i|L. Met xhi biy lit Pro 

IOC' 1 nfi 110 

20 

acc ttq g:.-." i:\ i* r '..'ag aa g gga gtc can ttt yc-t. •-lo ««g tac eag 55; 4 

■Thr l.ftu ,V,p Asn Leu Gin Lys Cly Vol Gin Fli* ALa Lreu L-ys Tyr CIcj 

115 KH> 125 

25 tc-q ctq niv. c:,sij t.gT gtt tac gtc cat tqt >.jq tz*:-l cgc tec agg 4 32 

C.-x T.v-!N my Gin Cya Val Tyr Veil Hil. Cyt. T.ys ALa Gly Arg Her Arq 
130 l.HS 14 0 

r<qt qr.r ,iLi> gig gea qea tac etc ot t o^n ql I. Cf^a c-aa atg gga 4E:0 

30 :>/ Ala Th i ftet vaj Ala. Aln Tyr t..:m Tl^ Gin Val Ala Gin Mot Gly 
Id I. ISO 15: itii 

gtc c □ n ,ii]ri ^ i^l ;. i:1 g fi n jj gag c t c g ccr. <j i t 1: l'. f yg gtc ats c *t S 2 0 
Val Rlri Aig Ajcg Leu Xa^ Clu Pro r-i:r PrM> Lys lie Arg Val 
35 165 170 "17 Ji 

ceo cat r;u] ,: 9g L ' :, -- s g ct tgg at g ttc Aag agt tec- aca aaq V^fi 

Fro Hi.-, fil.n 7^ia Trp rrc- Ala Trp Mrt Vt*v T-ftu lye tier Sex Thr Ly?; 

130 its i^n 

40 

cag BXt pet rjcLi r- fv":sii aca aaq gat ggg act ttt M k,: a tt tea aag b2A 
GItl llv- Tli r ?-.la Kaa Aaa Thr Lys A^p Cly Thr- Fh* Xaa lie Ser Lyr 
IMS 2 00 205 

^5 sea tgatgtatgq ggattogaota Ma^ti'-^^a caetcctgct tgatdo^ij^ *77 
Thr 

caoonnn.;"U tt-aa-^dgci^c: caaeaggg ct tnag'^r-r. c;:1t: ga.::-gtaa csgaaatgtq 737 

vi.'J .:r:^.^tao. 3 i a ataggtaatt ttt ct tt l tc IJ.^r.r.t tcrttttetna aatgy^ytiU] 7^7 

ttgaanrjant ntnnctc ^^-^ 

55 =:2iO FI 

■c.21Z> F'PT 

-=213-- H 'Dmc aa p i en z 
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Eaa Asp Arg Xaa Xaa Val Arc AId. Ala Pro Arq Cys Txp« Am Pro M.a 

1 5 ID " 15 

5 Trp Arg Kly Cys ±Jer !3er Thr Arg Arg Cys fier Thr i'ro Cya Ser Al^ 
20 25 SC- 
SI y Arg Cys Ar^ Val Cly Arg Thr Cly Thr Sly Thr Thr 7\ I a r**r Thr 
35 4 0 -JR. 

30 

Pro Prrv c:ye Cys Vrp Ala Arg Cya Arg Cys Gly Sex Leu Thr Arg Gin 

50 55 GO 

Leu Val Clij Asp Glu Acn Val Ajlt GLy V L i.l lie Thr Mi. I. ftsu Glu Glu» 

15 65 70 'Js 80 

Tyr Glu Thr Arg tfhe L.eu Cya Aba Ser Str Gin Glu Trp Lys Arg Leu 

8 5 SO 5i & 

20 Gl y '«.?.•? 1 Glu l.Htu Ar-4 T>H u G* r TJir V;d I Aftfj Hrtl Tl>l? Gly lie FZO 

100 1 D E> 110 

Thr Leu Asp Aetj leu Gin Lys Cly Vnl Gin Che Al* Leu Ly?J Tyr pi n 

T All 125 

Ser L«u Gly Glrj Cys Val Tyr Val tiia Cys L.ys Ala Gly Arn Ek : r 7-.r.:j 

130 135 " J-H' 

S«K Ala Thr Met Val Ala Ala Tyr Leu Lie Gin Val Ala Gin Mot Cly 
30 145 150 155 1 Su- 
va! Gi.rt Ax-Li A^' l.^rj Xh^ Glu Pit.- ii&.t Priii Lvt lie Arg Val Zle 
165 170 17 5 

35 Prn Hi-. Gin Alu Trf.i Pro M.& T.rp phi- T.i-u T.yft J3*r Thr Lye 

UKJ 1.SH 100 

Gin lie Thr Als Xaa >;aa Thr Lys Asp Gly Thr Phe "nn II us oi^ l.y* 

195 2viD 

Thr 



<210> 9 

4? <21L> 627 

* 2 1 3 > ]].">TllL? f! a f J J I'l ft 

50 .221^ CDS; 

-j:i:2> il> . . (627) 

<22 1 Til! ftr;_l e.^ I U f t* 

55 -22 2 - il) . (:Vi 

'223' J,ia - any amino acid 

•:221> ri-A^.r; feature 
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- 11 - 





<222> 


(LO) . 








Xah - 


any amino acid 




<220> 






f 


<221> 


misc 






<22Z> 




- (tS) 






Xfirt - 


any amino acid 




<220> 






1 i\ 


<221> 








<222> 










Xaa ~ 


any amino acid 




<22D> 






E5 


<221/- 




f enturo 




<222> 








<="223> 


Xiifl - 


any amino acid 




<220> 






20 


<221> 


misc 


feature 




<222> 










Xaa - 


any amino acid 




<«00> 






25 


trig -rjnt injci 


ji|r»n ^c>0 ti^lC. egg 




Xicttt Asp ArQ 


Xaa xaa Val Arg 




I 




5 



in LFi 



*9 



tnq ogc gnq f.t|t: U=l If: I. ace ega egc tge tct aca cec tgt too qcg 

,10 Tr:c> Arg Gly Cys Hex Sex Thx Arg Arg Cys Sex Thr Pro Cy* Ala 
20 25 30 

gga agg tyc r.wjq r>U; ege ace ggg act ggt acc ace gen toil cice 

Ply Arg nyft Arg Val Gly Arg Thx Gly Thx Civ Thr Thr f\la Thr 

35 35 AD *E» 

cca ccg tyc t<je Uj<i i^f:<f ege tgc cgt tge §ga age ttg aog oqu ctfij 192 

Pre Pxv Cyr. Cys Trp Ala Axg Cye Arg Cys Gly Syr Leu Thr- 7\rg CiJ.n 
50 55 6t> 

40 

ctg gta cag gao gag i^eiL? vqc e^j gtg ate acc atg aac gag gng 240 

Lou Val Girt ftyn Gl.u Asn Val Axg tlly vai lie Thr M-gt Asti Glu GJ u 
*5 70 75 (m 

45 tac gag acg agg ttc ctg tgc aac tct ten c-cay ej^h Iqg aag aga eta 2&£ 

Tyr Glu Thr Arg Phe Qyx Asa Sct S^r filn Glu Txp i^ys Axg Leu 

05 90 ' 95 

n Ic qxq nag etg egg etc age aca gta gac atg aet <j^i) oee, '>3f> 

50 G.iy Val Gin Gin Leu Arg Leu 3er Thr Val Asp tfct TJu G I y Frn 
100 105 1.10 

acc ttg gac aac etc cag ang yga qtc <jaa Ltt tirrt. etc aag tac cag 3&4 

Thx Leu Asp Asn Leu Gin Ly* Gly I Gin Phe Ala hex Lya Tyr Gin 

35 11.5 1^0 12!> 

teg ctg ggc cag tgt gtt tac qtg cat tgt aag qui. q^g c^c tec agg 4.1t2 

Ser Lej Gly tin Cys Val 'J'yr Vyi Hi^ Cy^ Lya .Ma Gly Axg Ser Arg 
L30 ^.S 1*0 



WO 00/5 
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a$l: %<:r. a-nt gtg gea goa tuc ctg att cog qtt gen caa atg gqa 4 00 

Bex Ala Thr Mfti. VnJ M« Tyr Leu Ilo G * •> V* I A I * G!lo Met G1 y 

145 150 155 ISO 

5 

9tu cag ayg ug^ ctg nnn gag cca teg ccc aag ate egg gtc ata cat 52G 

VaI Gin Ar^ Anj l.^u Xaa Clu Pro Sex Pro Lyi? lie Axg Val Lie His 

I to 170 J.V5 

0 cca cat cag.gcc tgg cca get tgg atg ttc tta aag agt tec aca aag 576 
Pro Bis Gin Ala Trp i 3 ro Ala Trp Met Phe. Leu Lye Sex Ser Thr Lys 
1G0 195 190 



cag att act. gr?a cfaj ^cm vr-p **»ej qut iypi vri ILL i|k<^ nt.L ten any 
5 £ln lie Thr Ala Xaa Xaa Thr i.yjs Asp Gly Thr rhe Xaa il« r^r T.ys 
195 200 205 



/ 



0 



55 



TUT 



G21 



<»li)> 10 

<212> UNA 
1$ <213> Homo sapiens 

<220> 

<221> CDS 

<222> [1) . . £G&3) 

10 

<dQ0> 10 

tgt tec get cag qea gag tec T.qt: cor: tge acc ^:ac tor: ccc att ccc 4 6 
Cys Ser Ala Gin Ala Giu JJer Cys rxo Cys Thr Hie Ser fxo lie Pro 
15 10 15 

IS 

ggc ccc agg cca tgc <:<\a »qn ^1.14 c^i; lc» t:»q cag gac M:r: 

Cly Pxo Axg Pxo Cys rxo Axg Met Asp Sex Leu Gin Lye tin Asp Leu 
20 25 30 

ID egg agg ccc aa<f ar.c §qq i*Ctf 1*^ t^fj oi^g "14 4 

Axcr Axg 1'ro Lye lie Hie (51 v Ala Va). filn Ala r?er Pro Tyx Gin Pro 
35 4 0 45 

ccc A<r:& tlq tjet tvg ctg cog cgc ttg ctg tgg gtc cgt cag get gee 192 
45 Pxo Thr Lftu m 41 Scr Leu Cln Axg Leu Leu Trp Val Arg CI 11 Ala Alix 
DO hti €0 

oca ctq aac cat ate gat gag gtc tgg ccc age etc ttc ctg gga gat 240 
The L/ou Asn Ki 3 lie Asp Glu Val Trp l J ro fcer Leu Phe Leu Gly Asp 
50 6* 70 7 5 B0 

gcg tac g<:a g.f:f: <qq n«g aag ctq ntc cag ct^ gyc? tiL<vi 

Ala Tyr Ma Ala 7\j\} Tsj=;|> Ly* Sv.r Lys Lcn llo Clt) Leu GJ.y H<-; Thr 
f;5 90 9* 

oar.-; qtt gtg a*t gec get gca ggc aag ttc cag gtg gac aca ggt gec 336 
His; V*L Val toji iilo Alci Ala Cly Lys Phe Gin Val Asp Thr Cly Ala 
Um 105 110 



0O18890A2TI > 



20 



aaa t1:i": L.?j^ i^L: gga ^t.cj tw ct;H l-^i- <*gi- art gsg gcg gac 

L/3 Phe Tyr Arg Gly Wet Ser Leu Glu Tyr Tyr Gly lie Glu Ala Asp 
115 ' 12D 125 



384 



5 garr aac: rrc_^ i:tc 1:1m- q.^r. c.u\ t*q\. ql.i. Lai:: l.l.t. <:V.q cat. gtt get cga 432 

Asp Asn l>ro Phe Phe Asp Ser Val Tyr Phe Leu Pro Val Ala Arg 

130 135 HO 

tae ato erja get gee etc agt gtt ccc can gge ego gtg oty ijtii <A0 

JO T Y r Tie Ar< 3 Ma AJii J»cu Scr Veil Pxv Gin 151 y hr^ Val 1.ftu V^l'His 

Id* 1*0 T 

tgt gec atg ggq gta age cgc tct gee aca ctt gtc ctg gec ttc etc 523 

Cys hi a Met Gly Val Sex Arq Sex Ala Thx Leu Val Leu Ala Phe Leu 
15 " 155 170 

ftt.g Btc tat gag Aar &V.q acq tl:q Cit* g*<J Qf^o a to cag af?g gtg cag 5? 6 

Met lie Tyx Glu Asn Wet Thx Leu Val Kin Ala He Gin Thr Val Gin 

1B0 185 BO 



624 



673 



gr.f: «o i-^: tioU ulu tqu wt tiiw; tea i^it ttv utv eqq <*i.i: itag 
Ala His Arg Asn He Cys Pro Asn Ber Gly The Leu Arg Gin Leu tin 
195 20D 205 

25 gtt Cztq A*^ r:q* ctq ijtjq ecjq 13^: *c:q L< • 3 d ,: c l - 9 C fl 

Val Leu Asp Asn Axg Len Rly Arg Asp Thr ttly Arg Phe 
21 D 21 5 220 

ggcag^ayg a Uuielqii^C! uttciquix-tfu <x:i-i.:tK:<;*Ji*f.: iiUjqiri^tgg gaar.'Agcagg 7J3 

ctctgctgtt tctagtgacc ctcagatgta aacagcaagt gggggctgag gcagagqwq ''93 

ggatagntgg al.qqtc}#w.l. tttquiitjql lU;i^l. ^itfiMAttc a gaga tt ctt 853 

15 tatgeaaaag tgaqttcagt ceatctcata taataaaata ttcantngtc ntroiU'tftfti'' 913 

aaaaaAaaaifj ncqw 



40 <21D> 11 

<£Tn> 221 

<2i2> PRT 

<213> Houno saplftn's 
45 <4 0<» 11 

Cyy Scr Ala Gin Ala Glu Ser Cys Pro Cys Thr Kis Ser Pro JJ^ 
1 5 10 IS 

Gly Pxd Arg Pro Cys Pro Arq Met Asp Kftr Gin Lys Gin Asp Leu 

5U 20 25 30 

Arg Arg Pro Lya lie Hi b Gly Ala Val Gin Ala Ser Pro Tyr Cln Pro 
35 -10 4 5 

55 Pro Thr- T.up Aln Sfr Leu Gin Ars Leu Leu Trp V«l ^T'.i Gin Ala Ala 
SO 55 6^ 

Thr Leu Aan His lie Asp Glu Val Trp Pro Ser Leu Phe Leu CUy ^F> 

70 75 SO 



WO 00/18* 



-14- 



Ala Tyx Ala Ala Aixj Ai;p J.y-* EJei Lys Leu lie Gin Ley Cly lift Thx 
£s 90 35 

N S Rift Vai. Val Asn Ala Ala Ala Gly l.yft Ph* «ln Val Asp Thr Cly Al# 
100 105 110 

Lys- Phe Tyr At<j Gly M*t ZJex Leu Glu Tyr Tyr Cly 7 1* G.tn Ala Asp 
n.S 120 125 

10 

Aftp Asr* Pro Phe Phe Asp Leu Per V.^l Tyr Phe; Leu Pro Val Ala Ar*i 
130 Ub 140 

Tyr He Arg Ma Ala Leii Val l J xo Gin Cly Arq V*l hftu Val Hia 
(5 145 150 160 

ry.ft Ala Met Gly Val Scr An* Jfa?r M.a Thr Jueu V'sl Leu Ala Phc Leu 
1«5 1?0 17^ 

20 Mot He Tyr Glu Asn Met Thr Leu Vnl Clu AJc» T l.«s Kin Thx Val Gin 
ISO 105 190 

Ala Bis Arg Aun TUi Cy.«s Pro Asn iier kly Phe Leu Arg Gin 1,au Gin 

200 

25 

Val LEU Asp Asn Arg Leu <3Ly Aap Thr tly Axg Phe 

210 " 215 220 



30 <210> 12 
<211> Ofj'S 
<?.\'A> DMA 

<213> Homo aapiene 
35 <220> 

<2*n> ens 

<222> |1) . . (663J 
<4 00> 12 

40 tyt tuu tjr.l. Cfc* gag tec tgc ccc tgp uue <;air; tec ccc att ccc 4B 

Cyrt B*sj? Ala c?ln Ala tlu Ser Cys Pro Cyy Thr His ii« i>ro lie Pro 
1 5 " 10 15 

ggc ccc agg oca tge cn<: arjg at ^ gac tea ctg cag any u*r* qar. etc r J6 
45 Gly Pro Arg Pro Cy-j Pra Arq Met Asp Ser Leu Gin lys G'ln Aep Leu 
£0 " 25 30 

egg agg ccc aag ate cat ggg gca gta t-a^ qi:a tct ccc tac cag cscg 144 
Axg Arq Pro Lys lie Bis G.l.y A.i* val tain Ala Ser Pro Tyr ©.In Fro 
50 35 40 45 

<juc aca lt«j iK-l l-Cff f:t.g cag cgc ttg ctg tgg gU: i^L f;ag get gec 152 
P/i> TJir l.-eiu 7\la S*r Leu Gin Arg Leu Leu Trp Vc»l Arq Kin Ala Ala 

55 h0 



>5 



aca ctg aac cat ate gat g#q qt<f: liyj r:<:^ age etc ttc ctg ijrjfl i^L >>40 
Thr Leu Ash His. 11^ Ay|> filu Val Trp rro Sex Leu Phc Lftw ^iy Asp 
€5 70 75 B0 




i 

i 
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iviy tac gca c/ze egg gac aag age ^nn ul.ij «tc esq etc ggs ate- dcc ^HH 

Aid Tyr Ala Ala Arq Asf- T,y* Ly* Leu lie Cln Lets Cly T lo T*.x 

^ 10 

kT . .-.dc: gtt gtg aat gec get qra grTi- L. I c rrag c„tg gac acs ggt re-:.- .'3>l*> 

]Jis Val Val Agn Aln ALn Alu G.l y l.y.s kin Asp Thr CI y .3 

inn 105 110 

aaa tt^ t.^i:. gg a atg tec ctq gag tdc tctt i^i- *l:t. gag gcg u£c ?E:* 

[0 l.y- : F']^ Tyr Axg Giy ^Bt Ser Lou Clu Tyr Tyx Kly lie Glu Ala A^p 

n: 1-- 

uac e eee ttc ttr ' I «gt gte tac ttt ctq c-ct gtt »i i.i>^ J 2 2 

Asp Asn Prr.i Phrf Plit== A&p Leu £e_L V*l Tyjc Ph-5 Leu Pri? Va.l. Ala Arg 

15 131) 135 Utt 

t.ac: ate ec^a get gee etc ne-t 1^ I r> <: uge cge gt g ctq gta 4 tili- 

Tvr lie Arq Ala Ala Lui v.i I Pro [iln kly Axg Val Leu Vol. fcn j; 

:L. L .0 155 160 

20 

I ij I . i^l:.- atg ggg Qjt a age egc- te-1 ge-i.; ^ e. 1. 1 cite: ct q gee ttc etc f«L'P 

L y£ Ala Wet tly Val Sex n ' a Tla Leo Val Leu Ala Ph-; Lev 

Itilri 170 l >"ri 

25 *1 .3 at. - , tat gag aac atg a.e-g ct 7 gt < 12*111 lis : n ate cag acq gtq cag 

Met lie Tyr tlu A^n Met Tht T*i~;. Vn 1 nj.11 Ala lie Gin Thr Val Gin 

10D lt^ 1 H 13 

l-: 1: ri.nr: ■:sjr aa t ate tgc cct anc tui I '-i- etc egg e^g etc cag 6 'J! 4 

30 Ala hi 2 Arg Asr* Tie Cy* Asm S^i Giy ihe Leu Arq C.l.n T..-u Gin 

gL1: ■:": V. g gac aac eg a etc; qgg one 3 <vin ^m. <jgg egg etc- 

Val JL&u Asp tan Arg Lou CO y Ar-i jV p Thr Gly Arg t'b* 

1$ 210 220 
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NOVEL PROTEIN PHOSPHATASE MOLECULES AND USES THEREFOR 

Related Applications 

This application claims priority to U.S. Patent Application Nos.: 09/164,193 
5 09/163.833 both filed on September 30, 1998, incorporated herein in their entirety by 
this reference. 

Background of the Invention 

Phosphate tightly associated with protein has been known since the late 
1 0 nineteenth century. Since then, a variety of covalent linkages of phosphate to proteins 
have been found. The most common involve esterification of phosphate to serine and 
threonine, with smaller amounts being covalently linked to lysine, arginine, histidine, 
aspartic acid, glutamic acid, and cysteine. The occurrence of phosphorylated proteins 
implies the existence of one or more protein kinases capable of phosphorylating amino 
1 5 acid residues on proteins, and also of protein phosphatases capable of hydrolyzing 
phosphorylated amino acid residues on proteins. 

Protein kinases play critical roles in the regulation of biochemical and 
morphological changes associated with cellular growth and division (D'Urso, G. et al. 
(1990) Science 250: 786-791 ; Birchmeier. C. et al. (1993) Bioessays 15: 185-189). 
20 They serve as growth factor receptors and signal transducers and have been implicated 
in cellular transformation and malignancy (Hunter, T. et al. (1992) Cell 70: 375-387; 
Posada, J. et al. (1992) Mol Biol Cell 3: 583-592; Hunter, T. et al. (1994) Cell 79: 573- 
582). For example, protein kinases have been shown to participate in the transmission 
of signals from growth-factor receptors (SturgilL T. W. et al. (1988) Nature 344: 715- 
25 718; Gomez, N. et al. (\99\) Nature 353: 170-173), control of entry of cells into mitosis 
(Nurse, P. (1990) Nature 344: 503-508; Mailer, J. L. (1991 ) Curr. Opin. Cell Biol 3: 
269-275) and regulation of actin bundling (Husain-Chishti, A. et al. (1988) Nature 334: 
718-721). 

The overall level in cells, of protein tyrosine phosphorylation, as well as the 
30 phosphorylated state of any given protein, arises from the balance of Protein Tyrosine 
Kinase (PTK) and Protein Tyrosine Phosphatase (PTPase) activities. Thus PTPases 
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have been proposed as key regulatory elements of cell growth control (Hunter, 1989, 
Cell 58:1013-1016). 

PTKs were discovered and characterized more than one decade earlier than 
PTPases and in the last few years a large number of studies has led to the identification 

5 of many new PTPases and some of them have been accurately characterized. In 

addition, findings on the biological role of some PTPases in cells have recently been 
reported (Pondaven. 1991, Adv Prot Phosphatases 6:35-57). Current work suggests that 
PTKs and PTPases are equally important in many biological processes ranging from cell 
growth control to cell differentiation and development. In particular, the oncogenic 

10 potential of PTKs and the ability of PTPases to counteract PTK oncogenic activation by 
antiproliferative action suggests that the genes coding for PTPases, in many instances, 
may be considered tumor-suppressing genes or even anti-oncogenes. 

The existence of PTPases was first predicted to explain the rapid loss of 
phosphorylation of in vitro phosphorylated membrane proteins (Carpenter et al.. 1979. J 

15 Biol Chem 254:4884-4891). The main PTPase in human placenta (PTP1B) was purified 
to homogeneity and sequenced (Tonks et al„ 1988, J Biol Chem 263:6722-2730; 
Charbonneau et aL 1989, PNAS USA 86:5252-5256). Sequence homology between the 
catalytic domain of PTP1B and the leukocyte common antigen (LCA, or CD45) was 
demonstrated, indicating that PTPases can be considered a family of structurally related 

20 molecules. 

The effects of many growth factors such as NGF, BDNF, NT3, FGF, insulin and 
IGF1 are known to be mediated by high-affinity receptors with tyrosine kinases activity 
(Fantl et al. Annu. Rev. Biochem.. 62 (1993) 453-481; Schlessinger and Ulrich Neuron, 
9 (1992) 383-391; Ullrich and Schlessinger Cell. 61 (1990) 203-212). Expression of 

25 several tyrosine phosphatase genes has been detected in the brain (Jones et al. ./. Biol. 
Chem., 264 (1989) 7747-7753 ), including RPTPa ( Kaplan et al. Proc. Natl. Acad Sci. 
USA, 87 91990) 7000-7004: Sap et al. Proc. Natl. Acad. Sci. USA, 87 (1990) 61 12- 
6116), RNPTPX (Guzn et al. Proc Natl. Acad Sci. USA, 87 (19910) 1501-1505), STEP 
(Lombroso et al. Proc. Natl. Acad Sci. USA. 88 (1991) 7242-7246). SH-PTP2 

30 (Freeman et al. Proc. Natl. Acad. Sci. USA. 89 (1992) 1 1239-1 1243). MPTP6 (Mizuno 
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et al. Mol Cell Biol, 13 (1993) 5513-5523), DPTP99A and DPTP10D (Yang et al 
Cell, 67(1991)661-673). 

Intraventricular administration of either NGF, BDNF, insulin or IGF1 prevents 
delayed neuronal death in the CA1 subfield of the hippocampus (Beck et al J. Cereb 
5 Blood Flow Metab., 14 (1994) 689-692; Shigeno et al J. NeuroscL, 1 1 (1991) 2914- 
2919; Zhu and Auer J. Cereb. Blood Flow Metab ^ 14 (1994) 237-242). 

Tyrosine kinase inhibitors block the tyrosine phosphorylation of MAP kinase 
(Blenis Proc. Natl Acad Set USA, 90 (1993) 5889-5892; Pelech and Sanghera 
Science, 257 (1992) 1335-1356) and prevent delayed neuronal death after forebrain 
10 ischemia (Kindy J. Cereb. Blood Flow Metab, 13 (1993) 372-377). During reperfusion 
after ischemia, tyrosine phosphorylation of proteins increases in the hippocampus but 
some proteins in the hippocampus are dephosphorylated (Campos-Gonzalez J. 
Neurochem., 59 (1992) 1955-1958; Hu and Wieloch ./. Neurochem, 62 (1994) 1357- 
1367; Takano et al J. Cereb. Blood Flow Metab., 15 (1995) 33-41). These 
1 5 observations suggest that tyrosine phosphorylation plays an important role in the 
delayed neuronal death which occurs as a result of ischemia-reperfusion injury. 

A number of PTPases, in addition to the hydrolytic activity on phosphotyrosine, 
show some phosphoserine/phosphothreonine phosphatase activity. These enzymes, 
mostly localized in the nucleus and referred to as dual-specificity PTPases (dsPTPases), 
20 are emerging as a subclass of PTPases acting as important regulators of cell cycle 

control and mitogenic signal transduction possibly by controlling the activity of signal 
transduction proteins like ERK. In fact, they appear responsible for in vivo nuclear 
dephosphorylation and inactivation of nuclear dephosphorylation and inactivation of 
MAP kinases (Alessi et al, 1995, Curr Biol 5:195-283). These enzymes exhibit 
25 sequence identity to the vaccinia H-l gene product, the first identified dsPTPase (Guan 
et al, 1991 , Nature 350:359-362). Several dsPTPases differing from each other in 
length have been identified. These enzymes and the other PTPase subclasses share an 
active site sequence motif showing only a limited sequence homology beyond this 
region. 

30 Given the importance of such protein tyrosine phosphatases in the regulation of 

the cell cycle, there exists a need to identify novel protein tyrosine phosphatases which 
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function as modulators in the cell cycle such as the suppression of proliferation and 
whose aberrant function can result in disorders arising from improper cell cycle 
regulation such as cancer. 

5 Summary of the Invention 
*. 

The present invention is based, at least in part, on the discovery of novel nucleic 
acid molecules and proteins encoded by such nucleic acid molecules, referred herein as 
"Cardiovascular System Associated Protein Tyrosine Phosphatase" ("CSAPTP") 
proteins. The CSAPTP nucleic acid and protein molecules of the present invention are 
10 useful as modulating agents in regulating a variety of cellular processes, e.g., cardiac 
cellular processes. Accordingly, in one aspect, this invention provides isolated nucleic 
acid molecules encoding CSAPTP proteins or biologically active portions thereof, as 
well as nucleic acid fragments suitable as primers or hybridization probes for the 
detection of CSAPTP-encoding nucleic acids. 
15 In one embodiment, a CSAPTP nucleic acid molecule of the invention is at least 

35%, 38%, 39%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 
98%, 99% or more homologous to a nucleotide sequence (e.g., to the entire length of the 
nucleotide sequence) including SEQ ID NO: 1, SEQ ID NO:3, or a complement thereof. 
In another embodiment, a CSAPTP nucleic acid molecule is at least 40%, 45%, 50%, 
20 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98%, 99% or more homologous to a 
nucleotide sequence including SEQ ID NO:4, SEQ ID NO:6, or a complement thereof. 
In yet another embodiment, a CSAPTP nucleic acid molecule is at least 40%, 45%, 50%, 
55%, 60%, 65%, 70° o, 75%, 80%, 85%, 90%, 95%, 98° o, 99% or more homologous to a 
nucleotide sequence including SEQ ID NO:7, SEQ ID NO:9, or a complement thereof. 
25 In a further embodiment, a CSAPTP nucleic acid molecule is at least 40%, 45%, 50%, 
55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98%, 99% or more homologous to a 
nucleotide sequence including SEQ ID NO: 10. SEQ ID NO: 12, or a complement 
thereof. 

In a preferred embodiment, the isolated nucleic acid molecule includes the 
30 nucleotide sequence shown SEQ ID NOT or 3, or a complement thereof. In another 

embodiment, the nucleic acid molecule includes SEQ ID NO:3 and nucleotides 1-248 of 
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SEQ ID NO:l. In another embodiment, the nucleic acid molecule includes SEQ ID 
NO:3 and nucleotides 768-1315 of SEQ IDNO:l. In another preferred embodiment, the 
nucleic acid molecule has the nucleotide sequence shown in SEQ ID NO:l or 3. In 
another preferred embodiment, the nucleic acid molecule comprises a fragment of at 
5 least 994 nucleotides of the nucleotide sequence of SEQ ID NO:l, SEQ ID NO:3. or a 
complement thereof. 

In another preferred embodiment, the isolated nucleic acid molecule includes the 
nucleotide sequence shown SEQ ID NO:4 or 6 ? or a complement thereof. In another 
embodiment, the nucleic acid molecule includes SEQ ID NO:6 and nucleotides 790- 
10 1016 of SEQ ID NO:4. In another preferred embodiment, the nucleic acid molecule has 
the nucleotide sequence shown in SEQ ID NO:4 or 6. In another preferred embodiment, 
the nucleic acid molecule comprises a fragment of at least 626 nucleotides of the 
nucleotide sequence of SEQ ID NO:4, SEQ ID NO:6, or a complement thereof. 

In another preferred embodiment, the isolated nucleic acid molecule includes the 
1 5 nucleotide sequence shown SEQ ID NO:7 or 9, or a complement thereof In another 

embodiment, the nucleic acid molecule includes SEQ ID NO:9 and nucleotides 628-814 
of SEQ ID NO:7. In another embodiment, the nucleic acid molecule has the nucleotide 
sequence shown in SEQ ID NO:7 or 9. In another preferred embodiment, the nucleic 
acid molecule comprises a fragment of at least 53 1 nucleotides of the nucleotide 
20 sequence of SEQ ID NO:7, SEQ ID NO:9, or a complement thereof. 

In another preferred embodiment, the isolated nucleic acid molecule includes the 
nucleotide sequence shown SEQ ID NO: 10 or 12. or a complement thereof In another 
embodiment, the nucleic acid molecule includes SEQ ID NO: 12 and nucleotides 664- 
928 of SEQ ID NO: 10. In another preferred embodiment, the nucleic acid molecule has 
25 the nucleotide sequence shown in SEQ ID NO: 10 or 12. In another preferred 

embodiment, the nucleic acid molecule comprises a fragment of at least 241 nucleotides 
of the nucleotide sequence of SEQ ID NO: 10, SEQ ID NO:12. or a complement thereof 
In another embodiment, a CSAPTP nucleic acid molecule includes a nucleotide 
sequence encoding a protein having an amino acid sequence sufficiently homologous to 
30 the amino acid sequence of SEQ ID NO:2, SEQ ID NO:5. SEQ ID NO:8. or SEQ ID 
NO. 11. In a preferred embodiment, a CSAPTP nucleic acid molecule includes a 
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nucleotide sequence encoding a protein having an amino acid sequence at least 50%, 
55%, 60%, 65%, 70%, 75%, 78%, 79%, 80%, 85%. 90%, 95%, 99% or more 
homologous to an amino acid sequence including SEQ ID NO:2 (e.g., the entire amino 
acid sequence of SEQ ID NO:2). In another preferred embodiment, a CSAPTP nucleic 
5 acid molecule includes a nucleotide sequence encoding a protein having an amino acid 
sequence at least 10%, 15%. 20%, 22° o, 23%, 25%, 30%, 35%. 40%, 45%. 50%, 55%, 
60° o, 65%, 70° o, 75° o, 80° o. 85° o. 90° o, 95° o, 98° o, 99° o or more homologous to an 
amino acid sequence including SEQ ID NO: 5 (e.g.. the entire amino acid sequence of 
SEQ ID NO:5). In yet another preferred embodiment, a CSAPTP nucleic acid molecule 

10 includes a nucleotide sequence encoding a protein having an amino acid sequence at 
least 10%, 15%, 20%. 24%. 25%, 30%, 35%. 40%. 45%. 50%. 55%, 60%. 65%. 70%, 
75° o. 80° o, 85° o, 90° o. 95° o. 98%, 99° o or more homologous to an amino acid sequence 
including SEQ ID NO:8 (e.g., the entire amino acid sequence of SEQ ID NO:8 ). In 
another preferred embodiment, a CSAPTP nucleic acid molecule includes a nucleotide 

15 sequence encoding a protein having an amino acid sequence at least 30%. 35%. 40%, 
42%, 45%, 50%, 55%, 60%, 65%, 70%. 75%. 80%, 85%, 90%. 95%, 98% or more 
homologous to an amino acid sequence including SEQ ID NO:l 1 (e.g.. the entire amino 
acid sequence of SEQ ID NO:l 1). 

In another preferred embodiment, an isolated nucleic acid molecule encodes the 

20 amino acid sequence of a human CSAPTP. In yet another preferred embodiment, the 
nucleic acid molecule includes a nucleotide sequence encoding a protein which includes 
the amino acid sequence of SEQ ID NO: 2, SEQ ID NO:5. SEQ ID NO:8. or SEQ ID 
NO: 11. In yet another preferred embodiment, the nucleic acid molecule includes a 
nucleotide sequence encoding a protein having the amino acid sequence of SEQ ID NO: 

25 2, SEQ ID NO:5. SEQ ID NO: 8. or SEQ ID NO: 1 1 . 

Another embodiment of the invention features nucleic acid molecules, preferably 
CSAPTP nucleic acid molecules, which specifically detect CSAPTP nucleic acid 
molecules relative to nucleic acid molecules encoding non-CSAPTP proteins. For 
example, in one embodiment, such a nucleic acid molecule is at least 240. 250. 300, 350, 

30 400. 450, 500. 550, 600, 650. 700, 750. 800. 850. 900, 950, 1000. 1050, 1 100 
nucleotides in length and hybridizes under stringent conditions to a nucleic acid 
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molecule comprising the nucleotide sequence shown in SEQ ID NO:l. SEQ ID NO:4, 
SEQ ID NO:7, SEQ ID NO: 10, or a complement thereof. 

In a particularly preferred embodiment, the nucleic acid molecule comprises a 
fragment of at least 994 nucleotides of the nucleotide sequence of SEQ ID NO:l. SEQ 
5 ID NO:3, or a complement thereof. In preferred embodiments, the nucleic acid 

molecules are at least 15 (e.g., contiguous) nucleotides in length and hybridize under 
stringent conditions to nucleotides 1-17 and 101 1-1315 of SEQ ID NO:l. In other 
preferred embodiments, the nucleic acid molecules comprise nucleotides 1-17 and 1011- 
1 3 1 5 of SEQ ID NO: 1 . In other preferred embodiments, the nucleic acid molecules 

10 consist of nucleotides 1-17 and 101 1-1315 of SEQ ID NO:l. 

In another particularly preferred embodiment, the nucleic acid molecule 
comprises a fragment of at least 626 nucleotides of the nucleotide sequence of SEQ ID 
NO:4, SEQ ID NO:6, or a complement thereof. In preferred embodiments, the nucleic 
acid molecules are at least 15 (e.g., contiguous) nucleotides in length and hybridize 

1 5 under stringent conditions to nucleotides 1 -342 of SEQ ID NO:4. In preferred 

embodiments, the nucleic acid molecules are at least 15 (e.g., contiguous) nucleotides in . 
length and hybridize under stringent conditions to nucleotides 1002-1016 of SEQ ID 
NO:4. In preferred embodiments, the nucleic acid molecules comprise nucleotides 
1002-1016 of SEQ ID NO:4. In preferred embodiments, the nucleic acid molecules 

20 consistof nucleotides 1002-1016 of SEQ ID NO:4. 

In another particularly preferred embodiment, the nucleic acid molecule 
comprises a fragment of at least 531 nucleotides of the nucleotide sequence of SEQ ID 
NO:7, SEQ ID NO:9, or a complement thereof. In preferred embodiments, the nucleic 
acid molecules are at least 15 (e.g.. contiguous) nucleotides in length and hybridize 

25 under stringent conditions to nucleotides 1-103 and 774-814 of SEQ ID NO:7. In 

preferred embodiments, the nucleic acid molecules comprise nucleotides 1-103 and 774- 
814 of SEQ ID NO:7. In preferred embodiments, the nucleic acid molecules consist of 
nucleotides 1-103 and 774-814 of SEQ ID NO:7. 

In another particularly preferred embodiment, the nucleic acid molecule 

30 comprises a fragment of at least 241 nucleotides of the nucleotide sequence of SEQ ID 
NO: 10, SEQ ID NO: 12. or a complement thereof. In preferred embodiments, the 



BNSDOClLi <WC G0 18*90 A. 3 



A 



WO 00/18890 



# 



• 



PCT/US99/22924 



- 8 - 



nucleic acid molecules are at least 15 (e.g., contiguous) nucleotides in length and 
hybridize under stringent conditions to nucleotides 1-471 and 881-928 of SEQ ID 
NO: 1 0. In other preferred embodiments, the nucleic acid molecules comprise 
nucleotides 1 -47 1 and 88 1 -928 of SEQ ID NO: 1 . In other preferred embodiments, the 
5 nucleic acid molecules consist of nucleotides 1-471 and 88 1 -928 of SEQ ID NO: 1 . 

In other preferred embodiments, the nucleic acid molecule encodes a naturally 
occurring allelic variant of a polypeptide which includes the amino acid sequence of 
SEQ ID NO:2. wherein the nucleic acid molecule hybridizes to a nucleic acid molecule 
which includes SEQ ID NO:l or SEQ ID NO:3 under stringent conditions. In other 
10 preferred embodiments, the nucleic acid molecule encodes a naturally occurring allelic 
variant of a polypeptide which includes the amino acid sequence of SEQ ID NO:5, 
wherein the nucleic acid molecule hybridizes to a nucleic acid molecule which includes 
SEQ ID NO:4 or SEQ ID NO:6 under stringent conditions. In other preferred 
embodiments, the nucleic acid molecule encodes a naturally occurring allelic variant of a 
15 polypeptide which includes the amino acid sequence of SEQ ID NO:8, wherein the 
nucleic acid molecule hybridizes to a nucleic acid molecule which includes SEQ ID 
NO:7 or SEQ ID NO:9 under stringent conditions. In other preferred embodiments, the 
nucleic acid molecule encodes a naturally occurring allelic variant of a polypeptide 
which includes the amino acid sequence of SEQ ID NO: 1 1 , wherein the nucleic acid 
20 molecule hybridizes to a nucleic acid molecule which includes SEQ ID NO: 10 or SEQ 
ID NO: 12 under stringent conditions. 

Another embodiment of the invention provides an isolated nucleic acid molecule 
which is antisense to a CSAPTP nucleic acid molecule, e.g.. the coding strand of a 
CSAPTP nucleic acid molecule. 
25 Another aspect of the invention provides a vector comprising a CSAPTP nucleic 

acid molecule. In certain embodiments, the vector is a recombinant expression vector. 
In another embodiment, the invention provides a host cell containing a vector of the 
invention. The invention also provides a method for producing a protein, preferably a 
CSAPTP protein, by culturing in a suitable medium, a host cell, e.g., a mammalian host 
30 cell such as a non-human mammalian cell, of the invention containing a recombinant 
expression vector, such that the protein is produced. 
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Another aspect of this invention features isolated or recombinant CSAPTP 
proteins and polypeptides. In one embodiment, the isolated protein, preferably a 
CSAPTP- 1 protein, includes at least one CSAPTP- 1 unique N-terminal domain and at 
least one phosphatase active domain. In another embodiment, the isolated protein, 
5 preferably a CSAPTP- 1 protein, includes at least one CSAPTP- 1 unique N-terminal 
domain and at least one phosphatase active domain and has an amino acid sequence 
which is at least 50%, 55%, 60%, 65%, 70%, 75%, 78%, 79%, 80%, 85%, 90%, 95%, 
99% or more homologous to an amino acid sequence including SEQ ID NO:2. In yet 
another embodiment, the isolated protein, preferably a CSAPTP- 1 protein, includes at 
10 least one CSAPTP- 1 unique N-terminal domain and at least one phosphatase active 
domain and is expressed and/or functions in cells of the cardiovascular system. In an 
even further embodiment, the isolated protein, preferably a CSAPTP- 1 protein, includes 
at least one CSAPTP- 1 unique N-terminal domain and at least one phosphatase active 
domain and plays a role in signaling pathways associated with cellular growth, e.g., 
15 signaling pathways associated with cell cycle regulation. In another embodiment, the 
isolated protein, preferably a CSAPTP- 1 protein, includes at least one CSAPTP- 1 
unique N-terminal domain and at least one phosphatase active domain and is encoded by 
a nucleic acid molecule having a nucleotide sequence which hybridizes under stringent 
hybridization conditions to a nucleic acid molecule comprising the nucleotide sequence 
20 ofSEQIDNOil or SEQIDNO:3. 

In another embodiment, the isolated protein, preferably a CSAPTP-2 protein, 
includes at least one CSAPTP-2 unique N-terminal domain and at least one phosphatase 
active domain. In another embodiment, the isolated protein, preferably a CSAPTP-2 
protein, includes at least one CSAPTP-2 unique N-terminal domain and at least one 
25 phosphatase active domain and has an amino acid sequence which is at least 10%, 15%, 
20%. 22%, 23%. 25%, 30%, 35%, 40%. 45%, 50%, 55%. 60%, 65%. 70%. 75%, 80%, 
85%. 90%). 95° o, 99% or more homologous to an amino acid sequence including SEQ 
ID NO:5. In yet another embodiment, the isolated protein, preferably a CSAPTP-2 
protein, includes at least one CSAPTP-2 unique N-terminal domain and at least one 
30 phosphatase active domain and is expressed and/or functions in cells of the 

cardiovascular system. In an even further embodiment, the isolated protein, preferably a 
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CSAPTP-2 protein, includes at least one CSAPTP-2 unique N-terminal domain and at 
least one phosphatase active domain and plays a role in signaling pathways associated 
with cellular growth, e.g., signaling pathways associated with cell cycle regulation. In 
another embodiment, the isolated protein, preferably a CSAPTP-2 protein, includes at 
5 least one CSAPTP-2 unique N-terminal domain and at least one phosphatase active 
domain and is encoded by a nucleic acid molecule having a nucleotide sequence which 
hybridizes under stringent hybridization conditions to a nucleic acid molecule 
comprising the nucleotide sequence of SEQ ID NO:4 or SEQ ID NO:6. 

In yet another embodiment, the isolated protein, preferably a CSAPTP-3 protein, 

10 includes at least one CSAPTP-3 unique N-terminal domain and at least one phosphatase 
active domain. In another embodiment, the isolated protein, preferably a CSAPTP-3 
protein, includes at least one CSAPTP-3 unique N-terminal domain and at least one 
phosphatase active domain and has an amino acid sequence which is at least 10%, 15%, 
20%, 24%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 

15 90%, 95%, 99% or more homologous to an amino acid sequence including SEQ ID 

NO:8. In yet another embodiment, the isolated protein, preferably a CSAPTP-3 protein, 
includes at least one CSAPTP-3 unique N-terminal domain and at least one phosphatase 
active domain and is expressed and/or functions in cells of the cardiovascular system. In 
an even further embodiment, the isolated protein, preferably a CSAPTP-3 protein, 

20 includes at least one CSAPTP-3 unique N-terminal domain and at least one phosphatase 
active domain and plays a role in signaling pathways associated with cellular growth, 
e.g., signaling pathways associated with cell cycle regulation. In another embodiment, 
the isolated protein, preferably a CSAPTP-3 protein, includes at least one CSAPTP-3 
unique N-terminal domain and at least one phosphatase active domain and is encoded by 

25 a nucleic acid molecule having a nucleotide sequence which hybridizes under stringent 
hybridization conditions to a nucleic acid molecule comprising the nucleotide sequence 
of SEQ ID NO:7 or SEQ ID NO:9. 

In yet another embodiment, the isolated protein, preferably a CSAPTP-4 protein, 
includes at least one CSAPTP-4 unique N-terminal domain and at least one phosphatase 

30 active domain. In another embodiment, the isolated protein, preferably a CSAPTP-4 
protein, includes at least one CSAPTP-4 unique N-terminal domain and at least one 
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phosphatase active domain and has an amino acid sequence which is at least 30%, 35%, 
40%, 42%, 45%, 50%>, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%o, 95%, 98%, or 
more homologous to an amino acid sequence including SEQ ID NO: 1 1 . In yet another 
embodiment, the isolated protein, preferably a CSAPTP-4 protein, includes at least one 
5 CSAPTP-4 unique N-terminal domain and at least one phosphatase active domain and is 
expressed and/or functions in cells of the cardiovascular system. In an even further 
embodiment, the isolated protein, preferably a CSAPTP-4 protein, includes at least one 
CSAPTP-4 unique N-terminal domain and at least one phosphatase active domain and 
plays a role in signaling pathways associated with cellular growth, e.g., signaling 

10 pathways associated with cell cycle regulation. In another embodiment, the isolated 
protein, preferably a CSAPTP-4 protein, includes at least one CSAPTP-4 unique N- 
terminal domain and at least one phosphatase active domain and is encoded by a nucleic 
acid molecule having a nucleotide sequence which hybridizes under stringent 
hybridization conditions to a nucleic acid molecule comprising the nucleotide sequence 

15 of SEQ ID NO:10 or SEQ ID NO:12. 

In another embodiment, the isolated protein, preferably a CSAPTP protein, has 
an amino acid sequence sufficiently homologous to the amino acid sequence of SEQ ID 
NO:2, SEQ ID NO:5, SEQ ID NO:8, or SEQ ID NO:l 1. In a preferred embodiment, the 
protein, preferably a CSAPTP protein, has an amino acid sequence at least 79%, 23%), 

20 24%, 42% or more homologous to an amino acid sequence including SEQ ID NO:2, 

SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO:l 1, respectively (e.g., the entire amino acid 
sequence of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO:l 1). In 
another embodiment, the invention features fragments of the proteins having the amino 
acid sequence of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO:l 1, 

25 wherein the fragment comprises at least 15 amino acids (e.g., contiguous amino acids) of 
the amino acid sequence of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID 
NO:l 1 , respectively. In another embodiment, the protein, preferably a CSAPTP protein, 
has the amino acid sequence of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID 
NO:ll. 

30 Another embodiment of the invention features an isolated protein, preferably a 

CSAPTP protein, which is encoded by a nucleic acid molecule having a nucleotide 
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sequence at least 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 
99% or more homologous to a nucleotide sequence (e.g., to the entire length of the 
nucleotide sequence) including SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID 
NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10 or SEQ ID NO: 12, respectively, or 
5 a complement thereof. This invention further features an isolated protein, preferably a 
CSAPTP protein, which is encoded by a nucleic acid molecule having a nucleotide 
sequence which hybridizes under stringent hybridization conditions to a nucleic acid 
molecule comprising the nucleotide sequence of SEQ ID NO: 1. SEQ ID NO:3, SEQ ID 
NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9. SEQ ID NO: 10 or SEQ ID NO: 12, 

10 or a complement thereof. 

The proteins of the present invention or biologically active portions thereof, can 
be operatively linked to a non-CSAPTP polypeptide (e.g., heterologous amino acid 
sequences) to form fusion proteins. The invention further features antibodies, such as 
monoclonal or polyclonal antibodies, that specifically bind proteins of the invention, 

15 preferably CSAPTP proteins. In addition, the CSAPTP proteins or biologically active 
portions thereof can be incorporated into pharmaceutical compositions, which optionally 
include pharmaceutically acceptable carriers. 

In another aspect, the present invention provides a method for detecting the 
presence of a CSAPTP nucleic acid molecule, protein or polypeptide in a biological 

20 sample by contacting the biological sample with an agent capable of detecting a 
CSAPTP nucleic acid molecule, protein or polypeptide such that the presence of a 
CSAPTP nucleic acid molecule, protein or polypeptide is detected in the biological 
sample. 

In another aspect, the present invention provides a method for detecting the 
25 presence of CSAPTP activity in a biological sample by contacting the biological sample 
with an agent capable of detecting an indicator of CSAPTP activity such that the 
presence of CSAPTP activity is detected in the biological sample. 

In another aspect, the invention provides a method for modulating CSAPTP 
activity comprising contacting a cell capable of expressing CSAPTP with an agent that 
30 modulates CSAPTP activity such that CSAPTP activity in the cell is modulated. In one 
embodiment, the agent inhibits CSAPTP activity. In another embodiment, the agent 
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stimulates CSAPTP activity. In one embodiment, the agent is an antibody that 
specifically binds to a CSAPTP protein. In another embodiment, the agent modulates 
expression of CSAPTP by modulating transcription of a CSAPTP gene or translation of 
a CSAPTP mRNA. In yet another embodiment, the agent is a nucleic acid molecule 
5 having a nucleotide sequence that is antisense to the coding strand of a CSAPTP mRNA 
or a CSAPTP gene. 

In one embodiment, the methods of the present invention are used to treat a 
subject having a disorder characterized by aberrant CSAPTP protein or nucleic acid 
expression or activity by administering an agent which is a CSAPTP modulator to the 

10 subject. In one embodiment, the CSAPTP modulator is a CSAPTP protein. In another 
embodiment the CSAPTP modulator is a CSAPTP nucleic acid molecule. In yet another 
embodiment, the CSAPTP modulator is a peptide, peptidomimetic, or other small 
molecule. In a preferred embodiment, the disorder characterized by aberrant CSAPTP 
protein or nucleic acid expression is an immune disorder, an antiproliferative disorder, a 

15 proliferative disorder, e.g., cancer, for example sporadic cancers e.g., brain, breast and 
prostate; inherited autosomal-dominant cancer, e.g., Cowden's syndrome; renal and lung 
carcinomas; a metabolic disorder, e.g., diabetes, for example, impaired 
dephosphorylation of both the insulin receptor and insulin receptor substrate- 1 ; viral 
pathogenesis, e.g., cancer, for example, adenovirus El A-mediated cell proliferation; e.g., 

20 Boubonic Plague, for example, pathogenic Yersinia pestis viral PTPase 

dephosphorylation of host phospho-proteins: a neural disorder; a cardiovascular 
disorder, e.g., congestive heart failure, or a disorder arising from improper 
dephosphorylation of phosphorylated protein. 

The present invention also provides a diagnostic assay for identifying the 

25 presence or absence of a genetic alteration characterized by at least one of (i) aberrant 
modification or mutation of a gene encoding a CSAPTP protein; (ii) mis-regulation of 
the gene; and (iii) aberrant post-translational modification of a CSAPTP protein, 
wherein a wild-type form of the gene encodes a protein with a CSAPTP activity. 

In another aspect the invention provides a method for identifying a compound 

30 that binds to or modulates the activity of a CSAPTP protein, by providing an indicator 
composition comprising a CSAPTP protein having CSAPTP activity, contacting the 
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indicator composition with a test compound, and determining the effect of the test 
compound on CSAPTP activity in the indicator composition to identify a compound that 
modulates the activity of a CSAPTP protein. 

Other features and advantages of the invention will be apparent from the 
5 following detailed description and claims. 

Brief Description of the Drawings 

Figure I depicts the cDNA sequence and predicted amino acid sequence of 
human CSAPTP- 1 . The nucleotide sequence corresponds to nucleic acids 1 to 1 3 1 5 of 
10 SEQ ID NO:l. The amino acid sequence corresponds to amino acids 1 to 173 of SEQ 
ID NO:2. The coding region without the 5' and 3' untranslated regions of the human 
CSAPTP-1 gene is shown in SEQ ID NO:3. 

Figure 2 depicts the cDNA sequence and predicted amino acid sequence of 
15 human CSAPTP-2. The nucleotide sequence corresponds to nucleic acids 1 to 1016 of 
SEQ ID NO:4. The amino acid sequence corresponds to amino acids 1 to 263 of SEQ 
ID NO:5. The coding region without the 3' untranslated region of the human CSAPTP-2 
gene is shown in SEQ ID NO:6. 

20 Figure 3 depicts the cDNA sequence and predicted amino acid sequence of 

human CSAPTP-3. The nucleotide sequence corresponds to nucleic acids 1 to 814 of 
SEQ ID NO:7. The amino acid sequence corresponds to amino acids 1 to 209 of SEQ 
ID NO:8. The coding region without the 3' untranslated region of the human CSAPTP-3 
gene is shown in SEQ ID NO:9. 

25 

Figure 4 depicts a global alignment between the CSAPTP-1 DNA sequence and 
the human protein tyrosine phosphatase DNA sequence (Accession No. AAB40597). 
This alignment were generated utilizing the ALIGN program with the following 
parameter setting: PAM120, gap penalties: - 1 2 -4 (Myers, E. and Miller. W. (1988) 
30 "Optimal Alignments in Linear Space" CABIOS 4:1 1-17). The results showed a 38.7% 
identity between the two sequences. 
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Figure 5 depicts a global alignment between the CSAPTP-1 protein sequence 
and the human protein tyrosine phosphatase protein sequence (Accession No. 
AAB40597). This alignment were generated utilizing the ALIGN program with the 
following parameter setting: PAM120, gap penalties: -12/-4 (Myers, E. and Miller, W. 
5 (1988) "Optimal Alignments in Linear Space" CABIOS 4:1 1-17). The results showed a 
78.6% identity between the two sequences. 

Figure 6 depicts a global alignment between the CSAPTP-2 protein sequence 
and the human dual specificity phosphatase (SwissProt: P51452) protein sequence. This 
10 alignment were generated utilizing the ALIGN program with the following parameter 
setting: PAM120, gap penalties: -12/-4 (Myers, E. and Miller. W. (1988) "Optimal 
Alignments in Linear Space" CABIOS 4:1 1-1 7). The results showed a 22.5% identity 
between the two sequences. 

1 5 Figure 7 depicts a global alignment between the CSAPTP-3 protein sequence 

and the SwissProt: Z68315 protein sequence. This alignment were generated utilizing 
the ALIGN program with the following parameter setting: PAM120, gap penalties: -12/- 
4 (Myers. E. and Miller. W. (1988) "Optimal Alignments in Linear Space" CABIOS 
4: 1 1-1 7). The results showed a 24% identity between the two sequences. 

20 

Figure 8 is a list of genes whose expression is altered by the expression of 
CSAPTP-1 in C2C12 cells. 

Figure 9 depicts the cDNA sequence and predicted amino acid sequence of 
25 human CSAPTP-4. The nucleotide sequence corresponds to nucleic acids 1 to 912 of 
SEQ ID NO: 1 0. The amino acid sequence corresponds to amino acids 1 to 22 1 of SEQ 
ID NO:l 1 . The coding region without the 5' and 3' untranslated regions of the human 
CSAPTP-4 gene is shown in SEQ ID NO: 12. 
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Figure 10 depicts a global alignment between the human CSAPTP-4 amino acid 
sequence and dual specificity protein phosphatase (SwissProt No: P51452) amino acid 
sequence. This alignment were generated utilizing the ALIGN program with the 
following parameter setting: PAMI20, gap penalties: -12/-4 (Myers. E. and Miller, W. 
5 (1988) "Optimal Alignments in Linear Space" CABIOS 4:1 1-17). The results showed a 
42% identity between the two sequences. 



Detailed Description of the Invention 

10 The present invention is based, at least in part, on the discovery of novel 

molecules, referred to herein as "Cardiovascular System Associated Protein Tyrosine 
Phosphatase" or "CSAPTP" nucleic acid and polypeptide molecules, which play a role 
in or function in a variety of cellular processes, e.g.. proliferation, differentiation, anti- 
proliferative mechanisms, immune responses, viral replication in a host, viral 

15 pathogenicity, neuroprotective responses, insulin responses, and cardiac cellular 
processes. In one embodiment, the CSAPTP molecules of the present invention 
modulate the activity of one or more proteins involved in a cellular proliferative and/or 
differentiative disorder, e.g., cancer. In another embodiment, the CSAPTP molecules of 
the present invention modulate the activity of one or more proteins involved in an 

20 immune cell disorder. In another embodiment, the CSAPTP molecules of the present 
invention modulate the activity of one or more proteins involved in viral replication 
and/or viral pathogenesis in a host, in another embodiment, the CSAPTP molecules of 
the present invention modulate the activity of one or more proteins involved in a 
neuroprotective response, e.g., neuronal response to ischemic injury. In another 

25 embodiment, the CSAPTP molecules of the present invention modulate the activity of 
one or more proteins involved in a metabolic disorder, e.g., diabetes. In one 
embodiment, the CSAPTP molecules of the present invention modulate the activity of 
one or more proteins involved in a cardiovascular disorder, e.g.. congestive heart failure. 
In another embodiment, the CSAPTP molecules of the present invention are capable of 

30 modulating the phosphorylation state of a CSAPTP molecule or one or more proteins 
involved in cellular growth or differentiation, e.g.. cardiac cell growth or differentiation. 
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As used herein, the term "protein tyrosine phosphatase" or "PTPase" includes a 
protein or polypeptide (e.g., an enzyme) which is capable of facilitating (e.g., catalyzing) 
the removal of a phosphate group attached to a tyrosine, serine or threonine residue of a 
protein or polypeptides (e.g., a phosphoprotein). As referred to herein, a "protein 
5 tyrosine phosphatase" includes at least one catalytic domain having a specificity for 
dephosphorylating tyrosine residues or both serine/threonine residues and tyrosine 
residues (e.g., the dual specificity PTPases) and including at least about 200-400 amino 
acid residues in length, preferably about 200-300 amino acid residues in length, and 
more preferably about 250-300 amino acid residues in length. Phosphatases of the 
1 0 present invention preferably include a catalytic domain which includes at least one 
conserved motif or subdomain having at least about 30-50 amino acid residues, more 
preferably 40 amino acid residues which are conserved among PTPases. PTPases can be 
either soluble or membrane bound (see e.g., Brautigan Biochem. biophys. Acta, 1114 
(1992) 63-77; Charbonneau Ann. Rev. Cell Biol., 8 (1992) 463-493; Fisher et al. 
15 Science, 253 (1991)401-406; Hunter Cell 58 (1989) 1013-1016). 

Membrane bound PTPases typically contain receptor-like extracellular regions 
connected to the intracellular (catalytic) domains by a short transmembrane segment 
(Streuli and Saito, 1993. Adv Prot Phosphatases 7:67-94). The non-transmembrane 
(cytoplasmic) PTPases typically include at least one catalytic domain (Koch et al., 1991, 
20 Science 252:668-674). 

As used herein, the term "protein kinase" includes a protein or polypeptide which 
is capable of modulating its own phosphorylation state or the phosphorylation state of 
another protein or polypeptide. Protein kinases can have a specificity for (i.e., a 
specificity to phosphorylate) serine/threonine residues, tyrosine residues, or both 
25 serine/threonine and tyrosine residues, e.g., the dual specificity kinases. 

As used herein, the term "cardiovascular disorder" includes a disease, disorder, 
or state involving the cardiovascular system, e.g., the heart, the blood vessels, and/or the 
blood. A cardiovascular disorder can be caused by an imbalance in arterial pressure, a 
malfunction of the heart, or an occlusion of a blood vessel, e.g., by a thrombus. 
30 Examples of such disorders include hypertension, atherosclerosis, coronary artery 

spasm, coronary artery disease, valvular disease, arrhythmias, cardiomyopathies (e.g.. 
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dilated cardiomyopathy, idiopathic cardiomyopathy), arteriosclerosis, ischemia 
reperfusion injury, restenosis, arterial inflammation, vascular wall remodeling, 
ventricular remodeling, rapid ventricular pacing, coronary microembolism. tachycardia, 
bradycardia, pressure overload, aortic bending, coronary artery ligation, vascular heart 
5 disease, atrial fibrilation. long-QT syndrome, congestive heart failure, sinus node 
disfunction, angina, heart failure, hypertension, atrial fibrillation, atrial flutter, 
myocardial infarction, cardiac hypertrophy, and coronary artery spasm. 

As used herein, the term "congestive heart failure" includes a condition 
characterized by a diminished capacity of the heart to supply the oxygen demands of the 
10 body. Symptoms and signs of congestive heart failure include diminished blood flow to 
the various tissues of the body, accumulation of excess blood in the various organs, e.g.. 
when the heart is unable to pump out the blood returned to it by the great veins, 
exertional dyspnea, fatigue, and/or peripheral edema, e.g., peripheral edema resulting 
from left ventricular dysfunction. Congestive heart failure may be acute or chronic. The 
1 5 manifestation of congestive heart failure usually occurs secondary to a variety of cardiac 
or systemic disorders that share a temporal or permanent loss of cardiac function. 
Examples of such disorders include hypertension, coronary artery disease, valvular 
disease, and cardiomyopathies, e.g., hypertrophic, dilative, or restrictive 
cardiomyopathies. Congestive heart failure is described in, for example, Cohn J.N. et al. 
20 (1998) American Family Physician 57:1901-04, the contents of which are incorporated 
herein by reference. 

As used herein, the term "cardiac cellular processes" includes intra-cellular or 
inter-cellular processes involved in the functioning of the heart. Cellular processes 
involved in the nutrition and maintenance of the heart, the development of the heart, or 
25 the ability of the heart to pump blood to the rest of the body are intended to be covered 
by this term. Such processes include, for example, cardiac muscle contraction, 
distribution and transmission of electrical impulses, and cellular processes involved in 
the opening and closing of the cardiac valves. The term "cardiac cellular processes" 
further includes processes such as the transcription, translation and post- translational 
30 modification of proteins involved in the functioning of the heart, e.g., myofilament 
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specific proteins, such as troponin I, troponin T, myosin light chain 1 (MLC1), and a- 
actinin. 

As used herein, a '"cellular proliferative disorder" includes a disorder, disease, or 
condition characterized by a deregulated, e.g., upregulated or downregulated, growth 
5 response. As used herein, a ''cellular differentiative disorder'* includes a disorder, 
disease, or condition characterized by aberrant or deficient cellular differentiation. 

The present invention is based, at least in part, on the discovery of novel 
molecules, referred to herein as CSAPTP protein and nucleic acid molecules, which 
comprise a family of molecules having certain conserved structural and functional 

10 features. The term "family" when referring to the protein and nucleic acid molecules of 
the invention is intended to mean two or more proteins or nucleic acid molecules having 
a common structural domain or motif and having sufficient amino acid or nucleotide 
sequence homology as defined herein. Such family members can be naturally occurring 
and can be from either the same or different species. For example, a family can contain 

15 a first protein of human origin, as well as other, distinct proteins of human origin or 

alternatively, can contain homologues of non-human origin. Members of a family may 
also have common functional characteristics. 

One embodiment of the invention features CSAPTP nucleic acid molecules, 
preferably human CSAPTP molecules, e.g.. CSAPTP- 1, CSAPTP-2, CSAPTP-3 and 

20 CSAPTP-4, which were identified from cDNA libraries made from hearts of patients 
with congestive heart failure (CHF) of ischemic and idiopathic origin. The CSAPTP 
nucleic acid and protein molecules of the invention are described in further detail in the 
following subsections. 

25 A. The CSAPTP-1 Nucleic Acid and Protein Molecules 

One embodiment of the invention features CSAPTP-1 proteins and nucleic acid 
molecules which have sequence similarity with protein-tyrosine phosphatases. 
Accordingly, CSAPTP-1 polypeptides of the invention may interact with (e.g.. bind to) 
at least one ligand which is a phosphorylated tyrosine of a protein and, thus, may be 

30 involved in the regulation of proliferation, anti-proliferative mechanisms, immune 
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responses, viral replication in a host, viral pathogenicity, neuroprotective responses, 
insulin responses, and cardiac cellular processes. 

In one embodiment, the isolated proteins of the present invention, preferably 
CSAPTP-1 proteins, are identified based on the presence of a CSAPTIM unique N- 
5 terminal domain and at least one phosphatase active domain. As used herein, a 

"CSAPTP-1 unique N-terminal domain" includes a protein domain which is at least 
about 60-1 10 amino acid residues in length, preferably at least 60-100 amino acid 
residues in length, more preferably at least 60-90, or at least 60-80, or preferably 67 
amino acid residues in length. In another embodiment, a CSAPTP-1 unique N-terminal 

10 domain has at least 65-95%, preferably at least 70-90%, and more preferably at least 75- 
85% homology with the amino acid sequence of a CSAPTP-1 unique N-terminal domain 
of a human CSAPTP-1 sequence set forth in SEQ ID NO:2 (e.g., amino acid residues 1- 
67 of the amino acid sequence as set forth in SEQ ID NO:2). As further defined herein, 
a CSAPTP-1 unique N-terminal domain of a CSAPTP-1 protein family member, 

1 5 however, is not sufficiently homologous to the amino acid sequence of a member of 
another protein family, such as a non-CSAPTP-1 protein family. In a preferred 
embodiment, a CSAPTP-1 unique N-terminal domain has amino acid residues 1-67 of 
SEQ IDNO:2. 

In another embodiment of the invention, a CSAPTP-1 family member is 
20 identified based on the presence of a phosphatase active domain. As used herein, a 

"phosphatase active domain" includes a protein domain which is at least 60-1 10 amino 
acid residues in length, preferably at least 70-1 10 amino acid residues in length, and 
more preferably at least 75-1 10, or at least 80-1 10, or preferably 105 amino acid residues 
in length, which is conserved in phosphatases which dephosphorylate tyrosine, serine, or 
25 threonine residues and is found in the catalytic domain of PTPases. A phosphatase active 
domain is capable of facilitating (e.g.. catalyzing) the removal of a phosphate group 
attached to a tyrosine, serine or threonine residue of a protein (e.g.. a phosphoprotein) 

In one embodiment, a phosphatase active domain has at least 65-95%. preferably 
at least 70-90%, and more preferably at least 75-85% homology with the amino acid 
30 sequence of a phosphatase active domain of a human CSAPTP-1 sequence set forth in 
SEQ ID NO:2. In another embodiment, a phosphatase active domain has amino acid 



WO 00/18890 




PCT/US99/22924 



-21 - 



residues 68-173 of the amino acid sequence as set forth in SEQ ID NO:2. Phosphatase 
active domains are described in, for example. Charbonneau, H. and Tonks, N.K. (1992) 
Ann. Rev. Cell Biol. 8:463-493, and Zhang, Z (1998) Crit. Rev. Biochem. Mo/. Biol 
33(1): 1-52, the contents of which are incorporated herein by reference. As further 
5 defined herein, a phosphatase active domain of a CSAPTP-1 protein family member, 
however, is not sufficiently homologous to the amino acid sequence of a member of 
another protein family, such as a non-CSAPTP-1 protein family. 

In another embodiment of the invention, a CSAPTP-1 family member is 
identified based on the presence of at least one phosphatase extended catalytic active 

10 domain within a phosphatase active domain. As used herein, a "phosphatase extended 
catalytic active domain" includes a protein domain which is at least 5-50 amino acid 
residues in length, preferably at least 10-40 amino acid residues in length, more 
preferably at least 15-25, or at least 20-22, or preferably 21 amino acid residues in length 
which is conserved in phosphatases which dephosphorylate tyrosine, serine, or threonine 

15 residues and found in the catalytic domain of PTPases. A phosphatase extended 
catalytic active domain is capable of facilitating (e.g., catalyzing) the removal of a 
phosphate group attached to a tyrosine, serine or threonine residue of a protein (e.g.. a 
phosphoprotein). Preferably, the phosphatase extended catalytic active domain includes 
the following amino acid consensus sequence ( VXVHCXAGXSRSXTX (3) AYLM, X= 

20 any amino acid). Phosphatase extended catalytic active domains are described in, for 

example, Keyse. S.M. (1995) Biochimica et Biophysica Acta 1265:152-160, the contents 
of which are incorporated herein by reference. In another embodiment, a phosphatase 
extended catalytic active domain has at least 65-95%, preferably at least 70-90%, and 
more preferably at least 75-85% homology w ith the amino acid sequence of a 

25 phosphatase extended catalytic active domain of a human CSAPTP-1 sequence set forth 
in SEQ ID NO:2 (e.g., amino acid residues 100-120). In another embodiment, a 
phosphatase extended catalytic active domain has amino acid residues 100-120 of the 
amino acid sequence as set forth in SEQ ID NO:2. Phosphatase extended catalytic 
active domains are described in, for example. Ramponi G. and Stefani, M (1997) Int. J. 

30 Biochem. Cell Biol. 29(2):279-292, the contents of which are incorporated herein by 

reference. As further defined herein, a phosphatase extended catalytic active domain of 
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a CSAPTP-1 protein family member, however, is not sufficiently homologous to the 
amino acid sequence of a member of another protein family, such as a non-CSAPTP-1 
protein family. 

In another embodiment of the invention, a CSAPTP-1 family member is 
5 identified based on the presence of at least one phosphatase catalytic active domain 
within a phosphatase active domain. As used herein, a "phosphatase catalytic active 
domain" includes a protein domain which is at least 5-20 amino acid residues in length, 
preferably at least 7-15 amino acid residues in length, and more preferably at least 8-12, 
or at least 9-1 1 , or preferably 10 amino acid residues in length which is conserved in 

10 phosphatases which dephosphorylate tyrosine, serine, or threonine residues and found in 
the catalytic domain of PTPases. A phosphatase catalytic active domain is capable of 
facilitating (e.g., catalyzing) the removal of a phosphate group attached to a tyrosine, 
serine or threonine residue of a protein (e.g., a phosphoprotein). Preferably, in one 
embodiment, the phosphatase catalytic active domain includes the following amino acid 

15 consensus sequence ([I/V] HCXAGXXR [S/T] X= any amino acid). In another 

embodiment, a phosphatase catalytic active domain has at least 65-95%, preferably at 
least 70-90%, and more preferably at least 75-85% homology with the amino acid 
sequence of a phosphatase catalytic active domain of a human CSAPTP-1 sequence set 
forth in SEQ ID NO:2 (e.g., amino acid residues 102-1 1 1). Preferably, a phosphatase 

20 catalytic active domain has amino acid residues 102-1 1 1 of the amino acid sequence as 
set forth in SEQ ID NO:2. Phosphatase catalytic active domains are described in, for 
example, Keyse, S.M. (1995) Biochimica et Biophysica Acta 1265:152-160, the contents 
of which are incorporated herein by reference. As further defined herein, a phosphatase 
catalytic active domain of a CSAPTP-1 protein family member, however, is not 

25 sufficiently homologous to the amino acid sequence of a member of another protein 
family, such as a non-CSAPTP-1 protein family. 

In another embodiment of the invention, a CSAPTP-1 family member is 
identified based on the presence of at least one phosphatase catalytic core active domain 
within a phosphatase active domain. As used herein, a "phosphatase catalytic core active 

30 domain" includes a protein domain which is at least 5-15 amino acid residues in length, 
preferably at least 7-1 1. or at least 8-10, or preferably 9 amino acid residues in length 
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which is conserved in phosphatases which dephosphorylate tyrosine, serine, or threonine 
residues and found in the catalytic domain of PTPases. A phosphatase catalytic core 
active domain is capable of facilitating (e.g., catalyzing) the removal of a phosphate 
group attached to a tyrosine, serine or threonine residue of a protein (e.g., a 
5 phosphoprotein). Preferably, in one embodiment, the phosphatase catalytic core active 
domain includes the following amino acid consensus sequence (H/V)C(X) 5 R(S/T). X= 
any amino acid). In another embodiment, a phosphatase catalytic core active domain 
has at least 65-95%. preferably at least 70-90%. and more preferably at least 75-85% 
homology with the amino acid sequence of a phosphatase catalytic core active domain of 

10 a human CSAPTP-1 sequence set forth in SEQ ID NO:2 (e.g., amino acid residues 103- 
111). Preferably, a phosphatase catalytic core active domain has amino acid residues 
103-1 1 1 of the amino acid sequence as set forth in SEQ ID NO:2. Phosphatase catalytic 
core active domains are described in, for example. Misra-Press. A. et al (1995) J Biol 
Chem. 270(24): 14587- 14596, the contents of which are incorporated herein by 

1 5 reference. As further defined herein, a phosphatase catalytic core active domain of a 
CSAPTP-1 protein family member, however, is not sufficiently homologous to the 
amino acid sequence of a member of another protein family, such as a non-CSAPTP-1 
protein family. 

In another embodiment of the invention, a CSAPTP-1 family member is 
20 identified based on the presence of at least one phosphatase catalytic invariant core 
active domain within the phosphatase active domain. As used herein, a "phosphatase 
catalytic invariant core active domain" includes a protein domain which is at least 4-15 
amino acid residues in length, preferably at least 5-1 1 amino acid residues in length, and 
more preferably at least 6-10. or at least 8-9. or preferably 7 amino acid residues in 
25 length which is conserved in phosphatases which dephosphorylate tyrosine, serine, or 
threonine residues and found in the catalytic domain of PTPases. A phosphatase 
catalytic invariant core active domain is capable of facilitating (e.g., catalyzing) the 
removal of a phosphate group attached to a tyrosine, serine or threonine residue of a 
protein (e.g., a phosphoprotein). Preferably, the phosphatase catalytic invariant core 
30 active domain includes the following amino acid consensus sequence (C(X) 5 R. X= any 
amino acid). In another embodiment, a phosphatase catalytic invariant core active 
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domain has at least 65-95%, preferably at least 70-90%, and more preferably at least 75- 
85% homology with the amino acid sequence of a phosphatase catalytic invariant core 
active domain of a human CSAPTP-1 sequence set forth in SEQ ID NO:2 (e.g., amino 
acid residues 104-1 10). In another embodiment, a phosphatase catalytic invariant core 
5 active domain has amino acid residues 104-1 10 of the amino acid sequence as set forth 
in SEQ ID NO:2. Phosphatase catalytic invariant core active domains are described in, 
for example, Misra-Press, A. et al (1995) J Biol Chem. 270(24): 14587-14596, the 
contents of which are incorporated herein by reference. As further defined herein, a 
phosphatase catalytic invariant core active domain of a CSAPTP-1 protein family 

10 member, however, is not sufficiently homologous to the amino acid sequence of a 
member of another protein family, such as a non-CSAPTP-1 protein family. 

In another embodiment of the invention, a CSAPTP-1 family member is 
identified based on the presence of an intradomain disulfide bond consensus sequence. 
As used herein, an "intradomain disulfide bond consensus sequence" includes a protein 

15 domain which is at least 3-20 amino acid residues in length, preferably at least 3-15 
amino acid residues in length, and more preferably at least 5-9. or at least 6-8, or 
preferably 7 amino acid residues in length, and is the site of cysteine-cysteine bonding 
within a single protein molecule. In one embodiment, an intradomain disulfide bond 
consensus sequence has at least 65-95%, preferably at least 70-90%, and more 

20 preferably at least 75-85% homology with the amino acid sequence of an intradomain 
disulfide bond consensus sequence of a human CSAPTP-1 sequence set forth in SEQ ID 
NO:2 (e.g., amino acid residues 97-103). In another embodiment, an intradomain 
disulfide bond consensus sequence has amino acid residues 97-103 of the amino acid 
sequence as set forth in SEQ ID NO:2. Intradomain disulfide bond consensus sequence 

25 domains are described in, for example. Beck, S. and Barrel, B.C. (1988) Nature 

33 1 :269-272, the contents of which are incorporated herein by reference. As further 
defined herein, an intradomain disulfide bond consensus sequence of a CSAPTP-1 
protein family member, however, is not sufficiently homologous to the amino acid 
sequence of a member of another protein family, such as a non-CSAPTP-1 protein 

30 family. 



BNSDOCID <WO 0018890A3 IA> 



WO 00/18890 




PCT/US99/22924 



-25 - 

In another embodiment, CSAPTP-1 family members include at least 1, 2, or more 
Protein kinase C (PKC) phosphorylation sites. PKC phosphorylation sites can be found at 
least at residues 13-15 and 165-167 of SEQ ID NO:2. CSAPTP-1 family members can 
further include at least 1, 2, 3, 4 or more Casein kinase II phosphorylation sites. Casein 
5 kinase II phosphorylation sites can be found at least at residues 32-35, 56-59. 64-67 and 
147-150 of SEQ IDNO:2. CSAPTP-1 family members can further include at least one 
tyrosine kinase phosphorylation site. Tyrosine kinase phosphorylation sites can be found at 
least at residues 47-53 of SEQ ID NO:2. CSAPTP-1 family members can further include at 
least 1 . 2 or more N-glycosylation sites. N-glycosylation sites can be found at least at 

10 residues 27-30 of SEQ ID NO:2. CSAPTP-1 family members can further include at least 1. 
2 or more N-myristoylation sites. N-myristoylation sites can be found at least at residues 
97-102 and 139-144 of SEQ ID NO:2. CSAPTP-1 family members can further include at 
least K 2 or more homeobox domains. Homeobox domains can be found at least at 
residues 134-152 ofSEQIDNO:2. 

15 Isolated proteins of the present invention, preferably CSAPTP-1 proteins, have 

an amino acid sequence sufficiently homologous to the amino acid sequence of SEQ ID 
NO:2 or are encoded by a nucleotide sequence which includes a nucleotide sequence 
sufficiently homologous to SEQ ID NO:l. SEQ ID NO:3. As used herein, the term 
"sufficiently homologous" includes a first amino acid or nucleotide sequence which 

20 contains a sufficient or minimum number of identical or equivalent (e.g.. an amino acid 
residue which has a similar side chain) amino acid residues or nucleotides to a second 
amino acid or nucleotide sequence such that the first and second amino acid or 
nucleotide sequences share common structural domains or motifs and/or a common 
functional activity. For example, amino acid or nucleotide sequences which share 

25 common structural domains have at least 30-40% homology, preferably 40-50% 

homology, more preferably 50-60%. and even more preferably 60-70%, 70-80%. or 80- 
90% homology across the amino acid sequences of the domains and contain at least one 
and preferably two structural domains or motifs, are defined herein as sufficiently 
homologous. Furthermore, amino acid or nucleotide sequences which share at least 30- 

30 40%, preferably 40-50%, more preferably 50-60%, 60-70%, 70-80%. or 80-90° o 
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homology and share a common functional activity are defined herein as sufficiently 
homologous. 

Accordingly, another embodiment of the invention features isolated CSAPTP-1 
proteins and polypeptides having a CSAPTP-1 activity. Preferred proteins are CSAPTP- 
5 1 proteins having at least one CSAPTP-1 unique N-terminal domain and at least one 
PTPase active domain. Other preferred proteins are CSAPTP-1 proteins having at least 
a CSAPTP-1 unique N-terminal domain, at least one phosphatase active domain, and at 
least one phosphatase extended catalytic active domain. Additional preferred proteins 
are CSAPTP-1 proteins having at least a CSAPTP-1 unique N-terminal domain, at least 

10 one phosphatase active domain, at least one phosphatase extended catalytic active 
domain, and at least one phosphatase catalytic active domain. Yet other preferred 
proteins are CSAPTP-1 proteins having at least a CSAPTP-1 unique N-terminal domain, 
at least one phosphatase active domain, at least one phosphatase extended catalytic 
active domain, at least one phosphatase catalytic active domain, and at least one 

1 5 phosphatase catalytic core active domain. Other preferred proteins are CSAPTP-1 
proteins having at least a CSAPTP-1 unique N-terminal domain, at least one 
phosphatase active domain, at least one phosphatase extended catalytic active domain, 
and at least one phosphatase catalytic active domain, at least one phosphatase catalytic 
core active domain, at least one phosphatase catalytic invariant core active domain. 

20 Further preferred proteins are CSAPTP-1 proteins having at least a CSAPTP-1 unique 
N-terminal domain, at least one phosphatase active domain, and at least one intradomain 
disulfide bond consensus sequence. 

The nucleotide sequence of the isolated human CSAPTP-1 cDNA and the 
predicted amino acid sequence of the human CSPATP-1 polypeptide are shown in 

25 Figure 1 and in SEQ ID NOS:l. 3 and 2, respectively . A plasmid containing the 

nucleotide sequence encoding human CSAPTP-1 was deposited with American Type 
Culture Collection (ATCC), 10801 University Boulevard, Manassas, VA 201 10-2209. 

on and assigned Accession Number . This deposit will be maintained 

under the terms of the Budapest Treaty on the International Recognition of the Deposit 

30 of Microorganisms for the Purposes of Patent Procedure. This deposit was made merely 
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as a convenience for those of skill in the art and is not an admission that a deposit is 
required under 35 U.S.C. §112. 

The CSAPTP-1 gene, which is approximately 1315 nucleotides in length, 
encodes a protein having a molecular weight of approximately 19 kD and which is 
5 approximately 173 amino acid residues in length. CSAPTP-1 message was detected in 
human heart and skeletal, in all rat tissues but predominantly in rat skeletal, heart, 
placenta, lung and brain. 

In a preferred embodiment, CSAPTP-1 proteins of the invention have an amino 
acid sequence of about 50-100, more preferably about 100-150, and even more 
10 preferably about 150-200 or 173 amino acid residues in length. 

B. The CSAPTP-2 Nucleic Acid and Protein Molecules 

In another embodiment, isolated proteins of the present invention, preferably 
CSAPTP-2 proteins, are identified based on the presence of a CSAPTP-2 unique N- 

15 terminal domain and at least one phosphatase active domain as defined herein. As used 
herein, a "CSAPTP-2 unique N-terminal domain" includes a protein domain which is at 
least 1 10-130 amino acid residues in length, preferably at least 1 15-145 amino acid 
residues in length, more preferably at least 120-140, or at least 125-135, or preferably 
131 amino acid residues in length. In another embodiment, a CSAPTP-2 unique N- 

20 terminal domain has at least 65-95%, preferably at least 70-90%, and more preferably at 
least 75-85% homology with the amino acid sequence of a CSAPTP-2 unique N- 
terminal domain of a human CSAPTP-2 sequence set forth in SEQ ID NO:5 (e.g., amino 
acid residues 1-131 of the amino acid sequence as set forth in SEQ ID NO:5). As 
further defined herein, a CSAPTP-2 unique N-terminal domain of a CSAPTP-2 protein 

25 family member, however, is not sufficiently homologous to the amino acid sequence of 
a member of another protein family, such as a non-CSAPTP-2 protein family. 
Preferably, a "CSAPTP-2 unique N-terminal domain" has amino acid residues 1-131 of 
SEQ ID NO:5. 

In yet another embodiment, the isolated CSAPTP-2 proteins are identified based 
30 on the presence of a CSAPTP-2 unique N-terminal domain, at least one phosphatase 
active domain, and at least one phosphatase extended catalytic active domain. In yet 
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another embodiment, the isolated CSAPTP-2 proteins are identified based on the 
presence of a CSAPTP-2 unique N-terminal domain, at least one phosphatase active 
domain, at least one phosphatase extended catalytic active domain and at least one 
phosphatase catalytic active domain. In yet another embodiment, the isolated CSAPTP- 
5 2 proteins are identified based on the presence of a CSAPTP-2 unique N-terminal 
domain, at least one phosphatase active domain, at least one phosphatase extended 
catalytic active domain, at least one phosphatase catalytic active domain and at least one 
phosphatase catalytic core active domain. In yet another embodiment, the isolated 
CSAPTP-2 proteins are identified based on the presence of a CSAPTP-2 unique N- 

1 0 terminal domain and at least one phosphatase active domain, at least one phosphatase 
extended catalytic active domain, at least one phosphatase catalytic active domain, at 
least one phosphatase catalytic core active domain, at least one phosphatase catalytic 
invariant core active domain, each of the above domains are described herein. 

In a preferred embodiment, a CSAPTP-2 unique N-terminal domain includes 

15 amino acids 1-131. In another embodiment, a CSAPTP-2 phosphatase active domain 
includes amino acid residues 79-263. In another embodiment, a CSAPTP-2 phosphatase 
extended catalytic active domain includes amino acid residues 105-125. In another 
embodiment, a CSAPTP-2 phosphatase catalytic active domain includes amino acid 
residues 107-1 16. In another embodiment a CSAPTP-2 phosphatase catalytic core 

20 active domain includes amino acid residues 108-1 16. In another embodiment, a 
CSAPTP-2 phosphatase catalytic invariant core active domain includes amino acid 
residues 109-115. 

In another embodiment, CSAPTP-2 family members include at least 1. 2, 3 or 
more Protein kinase C (PKC) phosphory lation sites. PKC phosphorylation sites can be 

25 found at least at residues 11-13, 220-222 and 223-225 of SEQ ID NO:5. CSAPTP-2 
family members can further include at least 1, 2, 3, 4 or more Casein kinase II 
phosphorylation sites. Casein kinase II phosphorylation sites can be found at least at 
residues 89-92, 131-134, 165-168 and 257-260 of SEQ ID NO:5. CSAPTP-2 family 
members can further include at least one amidation site. Amidation sites can be found at 

30 least at residues 176-179 of SEQ ID NO:5. CSAPTP-2 family members can further 
include at least 1 or more N-glycosylation sites. N-glycosylation sites can be found at 
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least at residues 50-53 of SEQ ID NO:5. CSAPTP-2 family members can further 
include at least 1, 2, 3, 4, 5 or more N-myristoylation sites. N-myristoylation sites can 
be found at least at residues 25-30, 58-63, 112-117, 160-165 and 246-251 of SEQ ID 
NO:5. CSAPTP-2 family members can further include at least 1, 2 or more helix-loop- 
5 helix DNA-binding domains. Helix-loop-helix DNA-binding domains can be found at 
least at residues 31-43 of SEQ ID NO:5. 

Isolated proteins of the present invention, preferably CSAPTP-2 proteins, have 
an amino acid sequence sufficiently homologous to the amino acid sequence of SEQ ID 
NO:5 or are encoded by a nucleotide sequence which includes a nucleotide sequence 

10 sufficiently homologous to SEQ ID NO:4, SEQ ID NO:6. As used herein, the term 
"sufficiently homologous" includes a first amino acid or nucleotide sequence which 
contains a sufficient or minimum number of identical or equivalent (e.g.. an amino acid 
residue which has a similar side chain) amino acid residues or nucleotides to a second 
amino acid or nucleotide sequence such that the first and second amino acid or 

1 5 nucleotide sequences share common structural domains or motifs and/or a common 
functional activity. For example, amino acid or nucleotide sequences which share 
common structural domains have at least 30-40% homology, preferably 40-50% 
homology, more preferably 50-60%, and even more preferably 60-70%. 70-80%. or 80- 
90% homology across the amino acid sequences of the domains and contain at least one 

20 and preferably two structural domains or motifs, are defined herein as sufficiently 

homologous. Furthermore, amino acid or nucleotide sequences which share at least 30- 
40%, preferably 40-50%. more preferably 50-60%, 60-70%, 70-80%. or 80-90% 
homology and share a common functional activity are defined herein as sufficiently 
homologous. 

25 Accordingly, another embodiment of the invention features isolated CSAPTP-2 

proteins and polypeptides having a CSAPTP-2 activity as defined herein. 

The nucleotide sequence of the isolated human CSAPTP-2 cDNA and the 
predicted amino acid sequence of the human CSPATP-2 polypeptide are shown in 
Figure 2 and in SEQ ID NOS:4,6 and 5. respectively. A plasmid containing the 

30 nucleotide sequence encoding human CSAPTP-2 was deposited with American Type 
Culture Collection (ATCC). 10801 University Boulevard, Manassas, VA 201 10-2209. 
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on and assigned Accession Number . This deposit will be maintained 

under the terms of the Budapest Treaty on the International Recognition of the Deposit 
of Microorganisms for the Purposes of Patent Procedure. This deposit was made merely 
as a convenience for those of skill in the art and is not an admission that a deposit is 
5 required under 35 U.S.C. §1 12. 

The CSAPTP-2 gene, which is approximately 1016 nucleotides in length, 
encodes a protein having a molecular weight of approximately 29 kD and which is 
approximately 263 amino acid residues in length. CSAPTP-2 message was detected in 
human with highest expression in skeletal muscle with some expression in heart and 
10 brain muscle, while in the rat expression was mainly found in skeletal muscle. 

In a preferred embodiment, CSAPTP-2 proteins of the invention have an amino 
acid sequence of about 50-100, more preferably about 100-200, more preferably about 
200-250, and even more preferably about 250-300 or 263 amino acid residues in length. 

15 C. The CSAPTP-3 Nucleic Acid and Protein Molecules 

In another embodiment, the isolated proteins of present invention, preferably 
CSAPTP-3 proteins, are identified based on the presence of a CSAPTP-3 unique N- 
terminal domain and at least one phosphatase active domain. As used herein, a 
"CSAPTP-3 unique N-terminal domain" includes a protein domain which is at least 100- 

20 110 amino acid residues in length, preferably at least 95-1 15 amino acid residues in 

length, more preferably at least 90-120, or at least 85-125, or preferably 104 amino acid 
residues in length. In another embodiment, a CSAPTP-3 unique N-terminal domain has 
at least 65-95%, preferably at least 70-90%, and more preferably at least 75-8 5% 
homology with the amino acid sequence of a CSAPTP-3 unique N-terminal domain of a 

25 human CSAPTP-3 sequence set forth in SEQ ID NO:8 (e.g., amino acid residues 1-104 
of the amino acid sequence as set forth in SEQ ID NO:8). As further defined herein, a 
CSAPTP-3 unique N-terminal domain of a CSAPTP-3 protein family member, however, 
is not sufficiently homologous to the amino acid sequence of a member of another 
protein family, such as a non-CSAPTP-3 protein family. Preferably, a "CSAPTP-3 

30 unique N-terminal domain" has amino acid residues 1-104 of SEQ ID NO: 8 
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Accordingly, another embodiment of the invention features isolated CSAPTP-3 
proteins and polypeptides having a CSAPK-3 activity. Preferred proteins are CSAPTP- 
3 proteins having at least a CSAPTP-3 unique N-terminal domain and at least one 
phosphatase active domain and, optionally, at least one intradomain disulfide bond 
5 consensus sequence. Other preferred proteins are CSAPTP-3 proteins having at least a 
CSAPTP-3 unique N-terminal domain and at least one phosphatase active domain, and 
at least one phosphatase extended catalytic active domain. Yet other preferred proteins 
are CSAPK-3 proteins having at least a CSAPTP-3 unique N-terminal domain, at least 
one phosphatase active domain, at least one phosphatase extended catalytic active 

10 domain, and at least one phosphatase catalytic active domain. Additionally, preferred 
proteins are CSAPTP-3 proteins having at least a CSAPTP-3 unique N-terminal domain, 
at least one phosphatase active domain, at least one phosphatase extended catalytic 
active domain, at least one phosphatase catalytic active domain, and at least one 
phosphatase catalytic core active domain. Yet other preferred proteins are CSAPTP-3 

1 5 proteins having at least a CSAPTP-3 unique N-terminal domain, at least one 

phosphatase extended catalytic active domain, at least one phosphatase catalytic active 
domain, at least one phosphatase catalytic core active domain, and at least one 
phosphatase catalytic invariant core active domain. 

The CSAPTP-3 unique N-terminal domain, the intradomain disulfide bond 

20 consensus sequence, the phosphatase active domain, the phosphatase extended catalytic 
active domain, the phosphatase catalytic active domain, the phosphatase catalytic core 
active domain, and the phosphatase catalytic invariant core active domain are described 
herein. In a preferred embodiment, a CSAPTP-3 unique N-terminal domain includes 
amino acid residues 1-104. In another embodiment, a CSAPTP-3 disulfide bond 

25 consensus sequence includes amino acid residues 131-137. In another embodiment, a 
CSAPTP-3 phosphatase active domain includes amino acid residues 105-209. In 
another embodiment, a CSAPTP-3 phosphatase extended catalytic active domain 
includes amino acid residues 134-154. In another embodiment, a CSAPTP-3 
phosphatase catalytic active domain includes amino acid residues 136-145. In another 

30 embodiment, a CSAPTP-3 phosphatase catalytic core active domain includes amino acid 
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residues 137-145. In another embodiment, a CSAPTP-3 phosphatase catalytic invariant 
core active domain includes amino acid residues 138-144. 

In another embodiment, CSAPTP-3 family members include at least 1, 2, 3 or 
more Protein kinase C (PKC) phosphorylation sites. PKC phosphorylation sites can be 
5 found at least at residues 22-24, 169-171 and 190-192 of SEQ ID NO: 8. CSAPTP-3 
family members can further include at least 1, 2, 3 or more Casein kinase II 
phosphorylation sites. Casein kinase II phosphorylation sites can be found at least at 
residues 76-79, 89-92 and 104-107 of SEQ ID NO:8. CSAPTP-3 family members can 
further include at least one cAMP and cGMP dependent protein kinase phosphorylation 

10 site. cAMP and cGMP dependent protein kinase phosphorylation sites can be found at 
least at residues 24-27 of SEQ ID NO:8. CSAPTP-3 family members can further 
include at least one or more N-glycosylation sites. N-glycosylation sites can be found at 
least at residues 88-91 of SEQ ID NO:8. CSAPTP-3 family members can further include 
at least 1, 2, 3, 4 or more N-myristoylation sites. N-myristoylation sites can be found at 

15 least at residues 19-24, 41-46 and 120-125 of SEQ ID NO:8. CSAPTP-3 family 

members can further include at least 1, 2 or more transcription factor TFIIB repeats. 
Transcription factor TFIIB repeats can be found at least at residues 108-179 of SEQ ID 
NO:8. 

Isolated proteins of the present invention, preferably CSAPTP-3 proteins, have 
20 an amino acid sequence sufficiently homologous to the amino acid sequence of SEQ ID 
NO:8 or are encoded by a nucleotide sequence which includes a nucleotide sequence 
sufficiently homologous to SEQ ID NO:7. SEQ ID NO:9. As used herein, the term 
"sufficiently homologous" includes a first amino acid or nucleotide sequence which 
contains a sufficient or minimum number of identical or equivalent (e.g., an amino acid 
25 residue which has a similar side chain) amino acid residues or nucleotides to a second 
amino acid or nucleotide sequence such that the first and second amino acid or 
nucleotide sequences share common structural domains or motifs and/or a common 
functional activity. For example, amino acid or nucleotide sequences which share 
common structural domains have at least 30-40% homology, preferably 40-50% 
30 homology, more preferably 50-60%, and even more preferably 60-70%, 70-80%, or 80- 
90% homology across the amino acid sequences of the domains and contain at least one 
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and preferably two structural domains or motifs, are defined herein as sufficiently 
homologous. Furthermore, amino acid or nucleotide sequences which share at least 30- 
40%. preferably 40-50%. more preferably 50-60%, 60-70%, 70-80%, or 80-90% 
homology and share a common functional activity are defined herein as sufficiently 
5 homologous. 

The nucleotide sequence of the isolated human CSAPTP-3 cDNA and the 
predicted amino acid sequence of the human CSPATP-3 polypeptide are shown in 
Figure 3 and in SEQ ID NOS:7,9 and 8, respectively. A plasmid containing the 
nucleotide sequence encoding human CSAPTP-3 was deposited with American Type 

10 Culture Collection (ATCC), 10801 University Boulevard. Manassas, VA 201 10-2209, 

on and assigned Accession Number . This deposit will be maintained 

under the terms of the Budapest Treaty on the International Recognition of the Deposit 
of Microorganisms for the Purposes of Patent Procedure. This deposit was made merely 
as a convenience for those of skill in the art and is not an admission that a deposit is 

15 required under 35 U.S.C. §112. 

The CSAPTP-3 gene, which is approximately 814 nucleotides in length, encodes 
a protein having a molecular weight of approximately 23 kD and which is approximately 
209 amino acid residues in length. CSAPTP-3 message was detected in human in 
highest in heart and skeletal and also found in brain, placenta, kidney and pancreas. 

20 In a preferred embodiment. CSAPTP-3 proteins of the invention have an amino 

acid sequence of about 50-100, more preferably about 100-200. and even more 
preferably about 200-250 or 209 amino acid residues in length. 

D. The CSAPTP-4 Nucleic Acid and Protein Molecules 

25 In another embodiment, the isolated proteins of present invention, preferably 

CSAPTP-4 proteins, are identified based on the presence of a CSAPTP-4 unique N- 
terminal domain and at least one phosphatase active domain. As used herein, a 
"CSAPTP-4 unique N-terminal domain" includes a protein domain w-hich is at least 100- 
200 amino acid residues in length, preferably at least 11 0-1 90 amino acid residues in 

30 length, more preferably at least 120-180. or at least 130-170. or preferably about 158 

amino acid residues in length. In another embodiment, a CSAPTP-4 unique N-terminal 
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domain has at least 65-95%, preferably at least 70-90%. and more preferably at least 75- 
85% homology with the amino acid sequence of a CSAPTP-4 unique N-terminal domain 
of a human CSAPTP-4 sequence set forth in SEQ ID NO:l 1 (e.g., amino acid residues 
1-158 of the amino acid sequence as set forth in SEQ ID NO:l 1). As further defined 
5 herein, a CSAPTP-4 unique N-terminal domain of a CSAPTP-4 protein family member, 
however, is not sufficiently homologous to the amino acid sequence of a member of 
another protein family, such as a non-CSAPTP-4 protein. Preferably, a "CSAPTP-4 
unique N-terminal domain" has amino acid residues 1-158 of SEQ ID NO:l 1 

Accordingly, another embodiment of the invention features isolated CSAPTP-4 

10 proteins and polypeptides having a CSAPK-4 activity. Preferred proteins are CSAPTP- 
4 proteins having at least a CSAPTP-4 unique N-terminal domain and at least one 
phosphatase active domain. Other preferred proteins are CSAPTP-4 proteins having at 
least a CSAPTP-4 unique N-terminal domain and at least one phosphatase active 
domain, and at least one phosphatase extended catalytic active domain. Yet other 

15 preferred proteins are CSAPK-4 proteins having at least a CSAPTP-4 unique N-terminal 
domain, at least one phosphatase active domain, at least one phosphatase extended 
catalytic active domain, and at least one phosphatase catalytic active domain. 
Additionally, preferred proteins are CSAPTP-4 proteins having at least a CSAPTP-4 
unique N-terminal domain, at least one phosphatase active domain, at least one 

20 phosphatase extended catalytic active domain, at least one phosphatase catalytic active 
domain, and at least one phosphatase catalytic core active domain. Yet other preferred 
proteins are CSAPTP-4 proteins having at least a CSAPTP-4 unique N-terminal domain, 
at least one phosphatase extended catalytic active domain, at least one phosphatase 
catalytic active domain, at least one phosphatase catalytic core active domain, and at 

25 least one phosphatase catalytic invariant core active domain. 

The CSAPTP-4 unique N-terminal domain, the phosphatase active domain, the 
phosphatase extended catalytic active domain, the phosphatase catalytic active domain, 
the phosphatase catalytic core active domain, and the phosphatase catalytic invariant 
core active domain are described herein. In one embodiment, a CSAPTP-4 phosphatase 

30 active domain includes amino acid residues 68-22 1 of SEQ ID NO: 1 1 . In another 

embodiment, a CSAPTP-4 phosphatase extended catalytic active domain includes amino 
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acid residues 159-171 of SEQ ID NO: 1 1 . In another embodiment, a CSAPTP-4 
phosphatase catalytic active domain includes amino acid residues 159-168 of SEQ ID 
NO:l 1 In another embodiment, a CSAPTP-4 phosphatase catalytic core active domain 
includes amino acid residues 160-168 of SEQ ID NO:l 1. In another embodiment, a 
5 CSAPTP-3 phosphatase catalytic invariant core active domain includes amino acid 
residues 1 6 1 - 1 67 of SEQ ID NO: 1 1 . 

In another embodiment, CSAPTP-4 family members include at least one Protein 
kinase C (PKC) phosphorylation site. PKC phosphorylation sites can be found at least 
at residues 2 1 8-220 of SEQ ID NO: 1 1 . CSAPTP-4 family members can further include 

10 at least one Casein kinase II phosphorylation site. Casein kinase II phosphorylation sites 
can be found at least at residues 1 83-1 86 of SEQ ID NO: 1 1 . CSAPTP-4 family 
members can further include at least one N-glycosylation site. N-glycosylation sites can 
be found at least at residues 181-184 of SEQ ID NO:l 1. CSAPTP-4 family members 
can further include at least one N-myristoylation site. N-myristoylation sites can be 

15 found at least at residues 39-44 and 164-169 of SEQ ID NO:l 1. 

Isolated proteins of the present invention, preferably CSAPTP-4 proteins, have 
an amino acid sequence sufficiently homologous to the amino acid sequence of SEQ ID 
NO:l 1 or are encoded by a nucleotide sequence which includes a nucleotide sequence 
sufficiently homologous to SEQ ID NO: 1 0, SEQ ID NO: 1 2. As used herein, the term 

20 "sufficiently homologous" includes a first amino acid or nucleotide sequence which 

contains a sufficient or minimum number of identical or equivalent (e.g., an amino acid 
residue which has a similar side chain) amino acid residues or nucleotides to a second 
amino acid or nucleotide sequence such that the first and second amino acid or 
nucleotide sequences share common structural domains or motifs and/or a common 

25 functional activity. For example, amino acid or nucleotide sequences which share 
common structural domains have at least 30-40% homology, preferably 40-50% 
homology, more preferably 50-60%, and even more preferably 60-70%, 70-80%, or 80- 
90% homology across the amino acid sequences of the domains and contain at least one 
and preferably two structural domains or motifs, are defined herein as sufficiently 

30 homologous. Furthermore, amino acid or nucleotide sequences which share at least 30- 
40%, preferably 40-50%. more preferably 50-60%, 60-70%. 70-80%. or 80-90% 
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homology and share a common functional activity arc defined herein as sufficiently 
homologous. 

The nucleotide sequence of the isolated human CSAPTP-4 cDNA and the 
predicted amino acid sequence of the human CSPATP-4 polypeptide are shown in 
5 Figure 9 and in SEQ ID NOS:10, 12 and 1 1, respectively. A plasmid containing the 
nucleotide sequence encoding human CSAPTP-3 was deposited with American Type 
Culture Collection (ATCC). 10801 University Boulevard, Manassas, VA 201 10-2209, 

on and assigned Accession Number . This deposit will be maintained 

under the terms of the Budapest Treaty on the International Recognition of the Deposit 
10 of Microorganisms for the Purposes of Patent Procedure. This deposit was made merely 
as a convenience for those of skill in the art and is not an admission that a deposit is 
required under 35 U.S.C. §112. 

The CSAPTP-4 gene, which is approximately 928 nucleotides in length, encodes 
a protein having a molecular weight of approximately 24 kD and which is approximately 
15 221 amino acid residues in length. CSAPTP-4 message was detected in human heart 
and skeletal muscle. 

In another preferred embodiment. CSAPTP-4 nucleic acids of the invention 
include at least 100 consecutive nucleotides, more preferably at least 200 consecutive 
nucleotides, more preferably at least 400 consecutive nucleotides, more preferably at 
20 least 600 consecutive nucleotides, more preferably at least 800 consecutive nucleotides, 
more preferably at least 900 consecutive nucleotidesof the nucleotide sequence shown 
SEQ ID NO: 10 or 12, or a complement thereof. 

In another preferred embodiment. CSAPTP-4 proteins of the invention include at 
least 50 consecutive amino acids, more preferably at least 100 consecutive amino acids, 
25 more preferably at least 150 consecutive amino acids, more preferably at least 200 
consecutive amino acids of the amino acid sequence shown SEQ ID NO: 1 1 . 



E. CSAPTP Activities 

As used interchangeably herein, a "CSAPTP activity", "biological activity of 
30 CSAPTP" or "functional activity of CSAPTP". includes an activity exerted by a 

CSAPTP protein, polypeptide or nucleic acid molecule as determined in vivo, in vitro, or 



BNSDOCID •■WO U0188WA3 I A 



WO 00/18890 




PCT/US99/22924 



- 37 - 



in situ, according to standard techniques. In one embodiment, a CSAPTP activity is a 
direct activity, such as an association with a CSAPTP-target molecule. As used herein, 
a "target molecule" is a molecule with which a CSAPTP protein binds or interacts in 
nature, such that CSAPTP-mediated function is achieved. A CSAPTP target molecule 
5 can be a CSAPTP protein or polypeptide of the present invention or a non-CSAPTP 
molecule. For example, a CSAPTP target molecule can be a non-CSAPTP protein 
molecule. Alternatively, a CSAPTP activity is an indirect activity, such as an activity 
mediated by interaction of the CSAPTP protein with a CSAPTP target molecule such 
that the target molecule modulates a downstream cellular activity (e.g., interaction of an 

1 0 CSAPTP molecule with a CSAPTP target molecule can modulate the activity of that 
target molecule on an immune cell). 

In a preferred embodiment, a CSAPTP activity is at least one or more of the 
following activities: (i) interaction of a CSAPTP protein with a CSAPTP target 
molecule; (ii) interaction of a CSAPTP protein with a CSAPTP target molecule, 

1 5 wherein the CSAPTP target is a ligand, e.g., phosphorylated amino acid residue of a 
phosphorylated protein (e.g., a phosphatase, for example, a cell cycle regulatory 
phosphatase, e.g., Cdc25A phosphatase, a cell cycle phosphatase which regulates the 
Gl/S-phase transition, a CSAPTPase), a kinase (e.g.. Mitogen Activating Protein (MAP) 
kinase, or a Cardiovascular associated Protein Tyrosine Kinase (CSAPTK)); (iii) 

20 interaction of a CSAPTP protein with a CSAPTP target molecule, wherein the CSAPTP 
target is a receptor, e.g., insulin receptor, insulin receptor substrate 1 ; (iv) interaction of 
a CSAPTP protein with a CSAPTP target molecule, wherein the CSAPTP target is a 
viral protein, e.g., vaccinia viral transcription-mediating proteins. Myxoma viral 
proteins, Shope Fibroma viral proteins. Leishmania donovan'u Trypanosoma hrucei and 

25 Trypanosoma cruzi viral proteins. 

In yet another preferred embodiment, a CSAPTP activity is at least one or more 
of the following activities: (1) regulation of cell cycle, e.g.. dephosphorylation of 
phosphorylated proteins involved in the cell cycle, e.g., dephosphorylation of 
phosphorylated proteins involved in the cell cycle, e.g.. proliferation-mediating proteins, 

30 e.g., Cdc25A, a cell cycle phosphatase which regulates the Gl/S-phase transition, e.g., 
anti-proliferative proteins, either in vitro, in vivo or in situ: (2) mediation of the viral 



WO 00/18890 




PCT/US99/22924 



-38- 



pathogenicity, e.g., viral phosphatase mediated dephosphorylation of host 
phosphorylated proteins, for example, viral induced disease, e.g.. Yersinia pathogenesis, 
for example. Yersinia pestis (Bubonic Plague), e.g.. viral phosphatase mediated 
dephosphorylation of host anti-proliferative phosphorylated proteins, for example, viral 
5 induced proliferative diseases, e.g., viral induced cancers, either in vitro, in vivo or in 
situ: (3) regulation of the phosphorylation state of receptors, e.g.. insulin receptor, e.g.. 
insulin receptor substrate 1, either in vitro, in vivo or in situ. 

Various aspects of the invention are described in further detail in the following 
10 subsections: 

1. Isolated Nucleic Acid Molecules 

One aspect of the invention pertains to isolated nucleic acid molecules that 
encode CSAPTP proteins or biologically active portions thereof, as well as nucleic acid 

15 fragments sufficient for use as hybridization probes to identify CSAPTP-encoding 
nucleic acids (e.g., CSAPTP mRNA) and fragments for use as PCR primers for the 
amplification or mutation of CSAPTP nucleic acid molecules. As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules (e.g.. cDNA or genomic 
DNA) and RNA molecules (e.g.. mRNA) and analogs of the DNA or RNA generated 

20 using nucleotide analogs. The nucleic acid molecule can be single-stranded or double- 
stranded, but preferably is double-stranded DNA. 

An "isolated" nucleic acid molecule is one which is separated from other nucleic 
acid molecules which are present in the natural source of the nucleic acid. Preferably, an 
"isolated" nucleic acid is free of sequences which naturally flank the nucleic acid (i.e., 

25 sequences located at the 5' and 3' ends of the nucleic acid ) in the genomic DNA of the 
organism from which the nucleic acid is derived. For example, in various embodiments, 
the isolated CSAPTP nucleic acid molecule can contain less than about 5 kb, 4kb, 3kb, 
2kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic 
acid molecule in genomic DNA of the cell from which the nucleic acid is derived. 

30 Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can be 
substantially free of other cellular material, or culture medium w hen produced by 
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recombinant techniques, or substantially free of chemical precursors or other chemicals 
when chemically synthesized. 

A nucleic acid molecule of the present invention, e.g., a nucleic acid molecule 
having the nucleotide sequence of SEQ ID NO: 1 , SEQ ID NO:3, SEQ ID NO:4, SEQ ID 
5 NO:6, SEQ ID NO:7. SEQ ID NO:9, SEQ ID NO: 1 0. SEQ ID NO: 1 2, or the nucleotide 
sequence of the DNA insert of the plasmid deposited with ATCC as Accession Numbers 

, , , or , or a portion thereof, can be isolated using standard 

molecular biology techniques and the sequence information provided herein. For 
example, using all or portion of the nucleic acid sequence of SEQ ID NO:l, SEQ ID 

10 NO:3, SEQ ID NO:4. SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9. SEQ ID NO:10. 
SEQ ID NO: 12, or the nucleotide sequence of the DNA insert of the plasmid deposited 

with ATCC as Accession Numbers . , . or . as a hybridization 

probe, CSAPTP nucleic acid molecules can be isolated using standard hybridization and 
cloning techniques (e.g., as described in Sambrook, J., Fritsh, E. F., and Maniatis. T. 

15 Molecular Cloning: A Laboratory Manual 2nd, ed.. Cold Spring Harbor Laboratory, 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1 989). 

Moreover, a nucleic acid molecule encompassing all or a portion of SEQ ID 
NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ 
ID NO: 10. SEQ ID NO: 12, or the nucleotide sequence of the DNA insert of the plasmid 

20 deposited with ATCC as Accession Numbers , , , or can be 

isolated by the polymerase chain reaction (PCR) using synthetic oligonucleotide primers 
designed based upon the sequence of SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ 
IDNO:6, SEQIDNO:7, SEQ ID NO:9, SEQIDNO:10, SEQ IDNO:12, or the 
nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as 

25 Accession Numbers , . , or . 

A nucleic acid of the invention can be amplified using cDNA, mRNA or 
alternatively, genomic DNA, as a template and appropriate oligonucleotide primers 
according to standard PCR amplification techniques. The nucleic acid so amplified can 
be cloned into an appropriate vector and characterized by DNA sequence analysis. 

30 Furthermore, oligonucleotides corresponding to CSAPTP nucleotide sequences can be 
prepared by standard synthetic techniques, e.g.. using an automated DNA synthesizer. 
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In a preferred embodiment, an isolated nucleic acid molecule of the invention 
comprises the nucleotide sequence shown in SEQ ID NO:l, SHQ ID NO:4. SHQ ID 
NO:7 and SHQ ID NO: 10. The sequence of SEQ ID NO: 1, SEQ ID NO:4. SHQ ID 
NO:7 and SEQ ID NO: 10. corresponds to the human CSAPTP-1. CSAPTP-2 CSAPTP- 
5 3 and CSAPTP-4 cDNAs, respectively. These cDNAs comprise sequence encoding ihe 
human CSAPTP-1 . CSAPTP-2 . CSAPTP-3 and CSAPTP-4 proteins, i.e.. "the coding 
region", from nucleotides 247-767. 1-789, 1-627 and 1-663 respectively, as well as 5' 
untranslated and 3' untranslated sequences. Alternatively, the nucleic acid molecule can 
comprise only the coding region of SEQ ID NO:l, SEQ ID NO:4. SEQ ID NO. 7 and 
10 SEQ ID NO: 10 (e.g.. nucleotides 247-767. 1-789. 1-627 and 1-663. respectively), 
corresponding to SEQ ID NO:3. SEQ) ID N():6. SEQ ID NO:9. and SHQ ID NO: 12. 
respectively). 

In another preferred embodiment, an isolated nucleic acid molecule of the 
invention comprises a nucleic acid molecule which is a complement of the nucleotide 

15 sequence shown in SEQ ID NO: 1. SEQ ID NO:3. SEQ ID NO:4. SEQ ID NO:6. SEQ 
ID NO:7. SEQ ID NO:9. SEQ ID NO: 10. SEQ ID NO. 12. or the nucleotide sequence 

of the DNA insert of the plasmid deposited with ATCC as Accession Numbers . 

, , and or a portion of any of these nucleotide sequences. A nucleic 

acid molecule which is complementary to the nucleotide sequence shown in SEQ ID 

20 NO: 1. SEQ ID NO:3. SEQ ID NO:4. SEQ ID NO:6. SEQ ID NO:7. SEQ ID NO:9, SEQ 
ID NO: 10. SEQ ID NO: 12, or the nucleotide sequence of the DNA insert of the 
plasmid deposited with ATCC as Accession Numbers . . . and . 

is one which is sufficiently complementary to the nucleotide sequence shown in SHQ ID 
NO:l. SEQ ID NO:3. SEQ IDNO.4. SEQ ID NO:6. SEQ ID NO:7. SEQ ID NO:9. SEQ 

25 ID NO: 10. SEQ ID NO: 12. respectively, or the nucleotide sequence of the DNA insert 

of the plasmid deposited with ATCC as Accession Numbers . . . and 

. such that it can hybridize to the nucleotide sequence shown in SEQ ID NO:l. 

SEQ ID NO:3. SEQ ID NO:4. SEQ ID N():6. SEQ ID NO:7. SEQ ID NO:9. SHQ ID 
NO: 10. SEQ ID NO: 12, respectiv ely, or the nucleotide sequence of the DNA insert of 

30 the plasmid deposited with ATCC as Accession Numbers . . and . 

thereby forming a stable duplex. 
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In still another preferred embodiment, an isolated nucleic acid molecule of the 
present invention comprises a nucleotide sequence which is at least 30, 31, 32-35%, 
preferably about 35-36%, 36-40%, more preferably at least 40-43%, 43-45%, more 
preferably at least 45-50° o, and even more preferably at least 50-55%, 55-57%, 57-60%. 
5 60-65%, 65-70%. 70-75°, o, 75-80%, 80-85%, 85-90%. or 90-95% or more homologous 
to the nucleotide sequences shown in SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ 
ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12, or the 
nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as 
Accession Numbers , , , and , or a portion of any of these 

10 nucleotide sequences. 

Moreover, the nucleic acid molecule of the invention can comprise only a portion 
of the nucleic acid sequence (e.g., to the entire length of the nucleotide sequence) of 
SEQ ID NO: 1 . SEQ ID NO:3. SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7. SEQ ID 
NO:9, SEQ ID NO: 10. SEQ ID NO: 12. or the nucleotide sequence of the DNA insert 

15 of the plasmid deposited with ATCC as Accession Numbers , . . and 

> for example a fragment which can be used as a probe or primer or a fragment 

encoding a biologically active portion of a CSAPTP protein. The nucleotide sequence 
determined from the cloning of the CSAPTP gene allows for the generation of probes 
and primers designed for use in identifying and/or cloning other CSAPTP family 

20 members, as well as CSAPTP homologues from other species. The probe/primer 

typically comprises substantially purified oligonucleotide. The oligonucleotide typically 
comprises a region of nucleotide sequence that hybridizes under stringent conditions to 
at least 12 or 15, preferably about 20 or 25, more preferably about 30, 35, 40, 45, 50, 55, 
60, 65, or 75 consecutive nucleotides of a sense sequence of SEQ ID NOT. SEQ ID 

25 NO:3, SEQ ID NO:4, SEQ ID NO:6. SEQ ID NO:7. SEQ ID NO:9, SEQ ID NO: 1 0, 
SEQ ID NO: 12. or the nucleotide sequence of the DNA insert of the plasmid deposited 

with ATCC as Accession Numbers , . and , of an anti-sense sequence 

of SEQ ID NOT. SEQ ID NO:3. SEQ ID NO:4, SEQ ID NO:6. SEQ ID NO:7, SEQ ID 
NO:9. SEQ ID NO: 1 0, SEQ ID NO: 1 2, or the nucleotide sequence of the DNA insert 

30 of the plasmid deposited with ATCC as Accession Numbers . and , 

or of a naturally occurring mutant of SEQ ID NOT. SEQ ID NO:3. SEQ ID NO:4. SEQ 
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ID NO:6, SEQ ID NO:7. SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO:12, or the 
nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as 



In an exemplary embodiment, a nucleic acid molecule of the present invention 
comprises a nucleotide sequence which is about 100, preferably 100-200, preferably 
200-300, more preferably 300-400, more preferably 400-500, and even more preferably 
500-516 nucleotides in length and hybridizes under stringent hybridization conditions to 
a nucleic acid molecule of SEQ ID NO:l. SEQ ID NO:3, or the nucleotide sequence of 
the DNA insert of the plasmid deposited with ATCC as Accession Number . 

In an exemplary embodiment, a nucleic acid molecule of the present invention 
comprises a nucleotide sequence which is about 450, preferably 450-550. more 
preferably 550-650, more preferably 650-750, and even more preferably 750-789 
nucleotides in length and hybridizes under stringent hybridization conditions to a nucleic 
acid molecule of SEQ ID NO:4, SEQ ID NO:6, or the nucleotide sequence of the DNA 
insert of the plasmid deposited with ATCC as Accession Number . 

In an exemplary embodiment, a nucleic acid molecule of the present invention 
comprises a nucleotide sequence which is about 300, preferably 300-400, more 
preferably 400-500, more preferably 500-600, and even more preferably 600-627 
nucleotides in length and hybridizes under stringent hybridization conditions to a nucleic 
acid molecule of SEQ ID NO:7, SEQ ID NO:9. or the nucleotide sequence of the DNA 
insert of the plasmid deposited with ATCC as Accession Number . 

In an exemplary embodiment, a nucleic acid molecule of the present invention 
comprises a nucleotide sequence which is about 200. preferably 200-300, more 
preferably 300-400, more preferably 400-500, and even more prelerably 500-600 or 
more nucleotides in length and hybridizes under stringent hybridization conditions to a 
nucleic acid molecule of SEQ ID NO: 1 0, SEQ ID NO: 1 2, or the nucleotide sequence of 
the DNA insert of the plasmid deposited with ATCC as Accession Number . 

Probes based on the CSAPTP nucleotide sequences can be used to detect 
transcripts or genomic sequences encoding the same or homologous proteins. In 
preferred embodiments, the probe further comprises a label group attached thereto, e.g., 
the label group can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme 



Accession Numbers 



, and 
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co-factor. Such probes can be used as a part of a diagnostic test kit for identifying cells 
or tissue which misexpress a CSAPTP protein, such as by measuring a level of a 
CSAPTP-encoding nucleic acid in a sample of cells from a subject e.g., detecting 
CSAPTP mRNA levels or determining whether a genomic CSAPTP gene has been 
5 mutated or deleted. 

A nucleic acid fragment encoding a "biologically active portion of a CSAPTP 
protein" can be prepared by isolating a portion of the nucleotide sequence of SEQ ID 
NO:l, SEQ ID NO:3. SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ 
ID NO: 10. SEQ ID NO: 12, or the nucleotide sequence of the DNA insert of the plasmid 

10 deposited with ATCC as Accession Numbers . . or , which encodes a 

polypeptide having a CSAPTP biological activity (the biological activities of the 
CSAPTP proteins have previously been described), expressing the encoded portion of 
the CSAPTP protein (e.g.. by recombinant expression in vitro) and assessing the activity 
of the encoded portion of the CSAPTP protein. 

1 5 The invention further encompasses nucleic acid molecules that differ from the 

nucleotide sequence shown in SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4. SEQ ID 
NO:6. SEQ ID NO:7. SEQ ID NO:9, SEQ ID NO: 1 0. SEQ ID NO: 1 2, or the nucleotide 
sequence of the DNA insert of the plasmid deposited with ATCC as Accession Numbers 



20 same CSAPTP proteins as those encoded by the nucleotide sequence shown in SEQ ID 
NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ 
ID NO: 10, SEQ ID NO: 12. or the nucleotide sequence of the DNA insert of the plasmid 



embodiment, an isolated nucleic acid molecule of the invention has a nucleotide 
25 sequence encoding a protein having an amino acid sequence shown in SEQ ID NO:2, 

SEQ ID NO:5, SEQ ID NO:8. or SEQ ID NO: 1 1 . 

In addition to the CSAPTP nucleotide sequences shown in SEQ ID NO:l. SEQ 

ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7. SEQ ID NO:9, SEQ ID NO: 10 

SEQ ID NO: 12. or the nucleotide sequence of the DNA insert of the plasmid deposited 
30 with ATCC as Accession Numbers , . or , it will be appreciated by 

those skilled in the art that DNA sequence polymorphisms that lead to changes in the 



, due to degeneracy of the genetic code and thus encode the 



deposited with ATCC as Accession Numbers 



, or 
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amino acid sequences of the CSAPTP proteins may exist within a population (e.g., the 
human population). Such genetic polymorphism in the CSAPTP genes may exist among 
individuals within a population due to natural allelic variation. As used herein, the terms 
"gene" and "recombinant gene" refer to nucleic acid molecules comprising an open 
5 reading frame encoding a CSAPTP protein, preferably a mammalian CSAPTP protein. 
Such natural allelic variations can typically result in 1-5% variance in the nucleotide 
sequence of a CSAPTP gene. Any and all such nucleotide variations and resulting 
amino acid polymorphisms in CSAPTP genes that are the result of natural allelic 
variation and that do not alter the functional activity of a CSAPTP protein are intended 
10 to be within the scope of the invention. 

Moreover, nucleic acid molecules encoding other CSAPTP family members, and 
thus which have a nucleotide sequence which differs from the CSAP TP sequences of 
SEQ ID NO: 1 , SEQ ID NO:3. SEQ ID NO:4. SEQ ID NO:6. SEQ ID NO:7. SEQ ID 
NO:9. SEQ ID NO: 10. SEQ ID NO: 12. or the nucleotide sequence of the DNA insert of 

15 the plasmid deposited with ATCC as Accession Numbers , . or are 

intended to be within the scope of the invention. For example, a CSAPTP cDN A can be 
identified based on the nucleotide sequence of human CSAPTP. Moreover, nucleic acid 
molecules encoding CSAPTP proteins from different species, and thus which have a 
nucleotide sequence which differs from the CSAPTP sequences of SEQ ID NOT. SEQ 
20 ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7. SEQ ID NO:9. SEQ ID NO: 1 0. 
SEQ ID NO: 12. or the nucleotide sequence of the DNA insert of the plasmid deposited 

with ATCC as Accession Numbers , . or are intended to be within the 

scope of the invention. For example, an mouse CSAPTP cDNA can be identified based 
on the nucleotide sequence of a human CSAPTP. 
25 Nucleic acid molecules corresponding to natural allelic variants and homologies 

of the CSAPTP cDNAs of the invention can be isolated based on their homology to the 
CSAPTP nucleic acids disclosed herein using the cDNAs disclosed herein, or a portion 
thereof as a hybridization probe according to standard hybridization techniques under 
stringent hybridization conditions. 



BNSDOCID <WO 0018690A3 IA> 



WO 00/18890 




PCT7US99/22924 



-45 - 



Accordingly, in another embodiment an isolated nucleic acid molecule of the 
invention is at least 15 nucleotides in length and hybridizes under stringent conditions to 
the nucleic acid molecule comprising the nucleotide sequence of SEQ ID NO:l, SEQ ID 
NO:3, SEQ ID NO:4, SEQ ID NO:6. SEQ ID NO:7, SEQ ID NO:9. SEQ ID NO: 10, 
5 SEQ ID NO: 12, or the nucleotide sequence of the DNA insert of the plasmid deposited 

with ATCC as Accession Numbers , , or . In other embodiment, the 

nucleic acid is at least 30, 50. 100, 250, 500. 750, 1000, 1500 nucleotides in length. As 
used herein, the term "hybridizes under stringent conditions" is intended to describe 
conditions for hybridization and washing under which nucleotide sequences at least 

10 25%. 30%. 35%. 40%o, 45%. 50%, 55%. 60%. 65%. 70%, 75%. 80%. 85%. 90%, 95% or 
more homologous to each other typically remain hybridized to each other. Preferably, 
the conditions are such that sequences at least 70? o, more preferably at least 80%, even 
more preferably at least 85% or 90%o homologous to each other typically remain 
hybridized to each other. Such stringent conditions are known to those skilled in the art 

1 5 and can be found in Current Protocols in Molecular Biology , John Wiley & Sons, N. Y. 
(1989), 6.3.1-6.3.6. A preferred, non-limiting example of stringent hybridization 
conditions are hybridization in 6X sodium chloride/sodium citrate (SSC) at about 45°C, 
followed by one or more washes in 0.2 X SSC. 0.1% SDS at 50-65°C. Preferably, an 
isolated nucleic acid molecule of the invention that hybridizes under stringent conditions 

20 to the sequence of SEQ ID NO:l, SEQ ID NO:3. SEQ ID NO:4, SEQ ID NO:6. SEQ ID 
NO:7, SEQ ID NO:9, SEQ ID NO: 10. or SEQ ID NO: 12. corresponds to a naturally- 
occurring nucleic acid molecule. As used herein, a "naturally-occurring" nucleic acid 
molecule includes an RNA or DNA molecule having a nucleotide sequence that occurs 
in nature (e.g.. encodes a natural protein). 

25 In addition to naturally-occurring allelic variants of the CSAPTP sequences that 

may exist in the population, the skilled artisan will further appreciate that changes can be 
introduced by mutation into the nucleotide sequences of SEQ ID NO: 1 . SEQ ID NO:3, 
SEQ ID NO:4. SEQ ID NO:6, SEQ ID NO:7. SEQ ID NO:9, SEQ ID NO: 10, SEQ ID 
NO: 12. or the nucleotide sequence of the DNA insert of the plasmid deposited with 

30 ATCC as Accession Numbers . . or . thereby leading to changes in the 

amino acid sequence of the encoded CSAPTP proteins, without altering the functional 
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ability of the CSAPTP proteins. For example, nucleotide substitutions leading to amino 
acid substitutions at "non-essential" amino acid residues can be made in the sequence of 
SEQ ID NO:K SEQ ID NO:3, SEQ ID NO:4. SEQ ID NO:6, SEQ ID NO:7, SEQ ID 
NO:9. SEQ ID NO: 10, SEQ ID NO: 12, or the nucleotide sequence of the DNA insert of 
5 the plasmid deposited with ATCC as Accession Numbers _ _ . . or . A 

"non-essential" amino acid residue is a residue that can be altered from the wild-type 
sequence of CSAPTP (e.g.. the sequence of SEQ ID NO:2, SEQ ID NO:5, SEQ ID 
NO:8, or SEQ ID NO:l 1) without altering the biological activity, whereas an "essential" 
amino acid residue is required for biological activity. For example, amino acid residues 

10 that are conserved among the CSAPTP proteins of the present invention, are predicted to 
be particularly unamenable to alteration (e.g.. the ten conserved cysteines involved in 
forming disulfide linkages or the conserved histidine. aspartate, or serine of the active 
enzymatic site). Moreover, amino acid residues that are defined by the CSAPTP 
intradomain disulfide bond consensus sequence, the phosphatase active domain, the 

15 phosphatase extended catalytic active domain, the phosphatase catalytic active domain, 
the phosphatase catalytic core active domain, and the phosphatase catalytic invariant 
core active domain are signature sequences and are therefore particularly unamenable to 
alteration. Furthermore, additional amino acid residues that are conserved between the 
CSAPTP proteins of the present invention and other members of the Protein Tyrosine 

20 Phosphatase superfamily or protein families containing tyrosine, serine or threonine 
phosphatase activity are not likely to be amenable to alteration. 

Accordingly, another aspect of the invention pertains to nucleic acid molecules 
encoding CSAPTP proteins that contain changes in amino acid residues that are not 
essential for activity. Such CSAPTP proteins differ in amino acid sequence from SEQ 

25 ID NO:2, SEQ ID NO:5, SEQ ID NO:8, or SEQ ID NO: 1 1 yet retain biological activity. 
In one embodiment, the isolated nucleic acid molecule comprises a nucleotide sequence 
encoding a protein, wherein the protein comprises an amino acid sequence at least 10%, 
15%, 20%. 23%. 24%, 25%, 30%, 35%, 40%, 42%. 45%. 50%, 55%. 57%. 60%, 65%. 
70%, 75%, 80%. 85%, 90%, 95%, 99% or more homologous to the amino acid sequence 

30 of SEQ ID NO:2, SEQ ID NO:5. SEQ ID NO:8 or SEQ ID NO:l 1 . Preferably, the 

protein encoded by the nucleic acid molecule is at least 65-70% homologous to SEQ ID 
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NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO:l 1, more preferably at least 75-80% 
homologous to SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO:l 1, even 
more preferably at least 85-90% homologous to SEQ ID NO:2, SEQ ID NO:5, SEQ ID 
NO:8 or SEQ ID NO: 1 1, and most preferably at least 95% homologous to SEQ ID 
5 NO:2, SEQ ID NO:5. SEQ ID NO:8 or SEQ ID NO:l 1 (e.g., the entire amino acid 
sequence of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO:l 1). 

An isolated nucleic acid molecule encoding a CSAPTP protein homologous to 
the protein of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO: 1 1 can be 
created by introducing one or more nucleotide substitutions, additions or deletions into 

10 the nucleotide sequence of SEQ ID NO:l. SEQ ID NO:3. SEQ ID NO:4. SEQ ID NO:6, 
SEQ ID NO:7. SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12. or the nucleotide 
sequence of the DNA insert of the plasmid deposited with ATCC as Accession Numbers 

« , or . such that one or more amino acid substitutions, additions or 

deletions are introduced into the encoded protein. Mutations can be introduced into 

15 SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID 

NO:9. SEQ ID NO: 1 0. SEQ ID NO: 1 2, or the nucleotide sequence of the DNA insert of 

the plasmid deposited with ATCC as Accession Numbers , , or by 

standard techniques, such as site-directed mutagenesis and PCR-mediated mutagenesis. 
Preferably, conservative amino acid substitutions are made at one or more predicted 

20 non-essential amino acid residues. A "conservative amino acid substitution" is one in 
which the amino acid residue is replaced with an amino acid residue having a similar 
side chain. Families of amino acid residues having similar side chains have been 
defined in the art. These families include amino acids with basic side chains (e.g., 
lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), 

25 uncharged polar side chains (e.g.. glycine, asparagine, glutamine, serine, threonine, 
tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, 
proline, phenylalanine, methionine, tryptophan), beta-branched side chains (e.g., 
threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, 
tryptophan, histidine). Thus, a predicted nonessential amino acid residue in a CSAPTP 

30 protein is preferably replaced with another amino acid residue from the same side chain 
family. Alternatively, in another embodiment, mutations can be introduced randomly 
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along all or part of a CSAPTP coding sequence, such as by saturation mutagenesis, and 
the resultant mutants can be screened for CSAPTP biological activity to identify mutants 
that retain activity. Following mutagenesis of SEQ ID NO:l, SEQ ID NO:3. SEQ ID 
NO:4. SEQ ID NO:6. SEQ ID NO:7. SEQ ID NO:9, SEQ ID NO: 10. SEQ ID NO:12, 
5 or the nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as 

Accession Numbers . . or . the encoded protein can be expressed 

recombinantly and the activity of the protein can be determined. 

In a preferred embodiment, a mutant CSAPTP protein can be assayed for the ability to 
(1 ) regulate the cell cycle, e.g.. dephosphor> lation of phosphorylated proteins involved 

10 in the cell cycle, e.g.. dephosphorylation of phosphorylated proteins involved in the cell 
cycle, e.g., proliferation-mediating proteins, e.g.. Cdc25A. a cell cycle phosphatase 
which regulates the Gl/S-phase transition, e.g.. anti-proliferative proteins, either in vitro, 
in vivo or in situ; (2) mediation of the viral pathogenicity, e.g.. v iral phosphatase 
mediated dephosphorylation of host phosphorylated proteins, for example, viral induced 

15 disease, e.g., Yersinia pathogenesis, for example. Yersinia pestis (Bubonic Plague), e.g., 
viral phosphatase mediated dephosphorylation of host anti-proliferative phosphorylated 
proteins, for example, viral induced proliferative diseases, e.g., viral induced cancers, 
either in vitro, in vivo or in situ; (3) regulation of the phosphorylation state of receptors, 
e.g., insulin receptor, e.g., insulin receptor substrate 1, either in vitro, in vivo or in situ. 

20 In addition to the nucleic acid molecules encoding CSAPTP proteins described 

above, another aspect of the invention pertains to isolated nucleic acid molecules which 
are antisense thereto. An "antisense" nucleic acid comprises a nucleotide sequence 
which is complementary to a "sense" nucleic acid encoding a protein, e.g., 
complementary to the coding strand of a double-stranded cDNA molecule or 

25 complementary to an mRNA sequence. Accordingly, an antisense nucleic acid can 
hydrogen bond to a sense nucleic acid. The antisense nucleic acid can be 
complementary to an entire CSAPTP coding strand, or to only a portion thereof. In one 
embodiment, an antisense nucleic acid molecule is antisense to a "coding region" of the 
coding strand of a nucleotide sequence encoding CSAPTP. The term "coding region" 

30 includes the region of the nucleotide sequence comprising codons which are translated 
into amino acid residues (e.g.. the coding region of human CSAPTP corresponds to ). In 
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another embodiment, the antisense nucleic acid molecule is antisense to a "noncoding 
region" of the coding strand of a nucleotide sequence encoding CSAPTP. The term 
"noncoding region" includes 5* and 3' sequences which flank the coding region that are 
not translated into amino acids (i.e., also referred to as 5' and 3' untranslated regions). 
5 Given the coding strand sequences encoding CSAPTP disclosed herein (e.g., 

SEQ ID NO:3, SEQ ID NO:6, SEQ ID NO:9, SEQ ID NO: 12), antisense nucleic acids 
of the invention can be designed according to the rules of Watson and Crick base 
pairing. The antisense nucleic acid molecule can be complementary to the entire coding 
region of CSAPTP mRNA, but more preferably is an oligonucleotide which is antisense 

1 0 to only a portion of the coding or noncoding region of CSAPTP mRNA. For example, 
the antisense oligonucleotide can be complementary to the region surrounding the 
translation start site of CSAPTP mRNA. An antisense oligonucleotide can be, for 
example, about 5, 10, 15. 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An 
antisense nucleic acid of the invention can be constructed using chemical synthesis and 

1 5 enzymatic ligation reactions using procedures known in the art. For example, an 

antisense nucleic acid (e.g.. an antisense oligonucleotide) can be chemically synthesized 
using naturally occurring nucleotides or variously modified nucleotides designed to 
increase the biological stability of the molecules or to increase the physical stability of 
the duplex formed between the antisense and sense nucleic acids, e.g., phosphorothioate 

20 derivatives and acridine substituted nucleotides can be used. Examples of modified 
nucleotides which can be used to generate the antisense nucleic acid include 5- 
fluorouracil. 5-bromouracil, 5-chlorouraciL 5-iodouraciI, hypoxanthine. xantine. 4- 
acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2- 
thiouridine. 5-carboxymethylaminomethyluracil, dihydrouracil. beta-D- 

25 galactosylqueosine. inosine, N6-isopentenyladenine. 1 -methylguanine, 1-methylinosine. 
2.2-dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine, 5- 
methylcytosine, N6-adenine. 7-methylguanine. 5-methylaminomethyluracil. 5- 
methoxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine, 5*- 
methoxycarboxymethyluracil. 5-methoxyuracil, 2-methylthio-N6-isopentenyladenine, 

30 uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, queosine, 2-thiocytosine. 5- 
methyl-2-thiouracih 2-thiouracil. 4-thiouracil, 5-methyluracil, uracil-5- oxyacetic acid 
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methylester, uracil-5-oxyacetic acid (v), 5-methyI-2-thiouracil, 3-(3-amino-3-N-2- 
carboxypropyl) uracil, (acp3)w. and 2.6-diaminopurine. Alternatively, the antisense 
nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from 
5 the inserted nucleic acid will be of an antisense orientation to a target nucleic acid of 
interest, described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered 
to a subject or generated in situ such that they hybridize with or bind to cellular mRNA 
and/or genomic DNA encoding a CSAPTP protein to thereby inhibit expression of the 

10 protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the 
case of an antisense nucleic acid molecule which binds to DNA duplexes, through 
specific interactions in the major groove of the double helix. An example of a route of 
administration of antisense nucleic acid molecules of the invention include direct 

15 injection at a tissue site. Alternatively, antisense nucleic acid molecules can be modified 
to target selected cells and then administered systemically. For example, for systemic 
administration, antisense molecules can be modified such that they specifically bind to 
receptors or antigens expressed on a selected cell surface, e.g., by linking the antisense 
nucleic acid molecules to peptides or antibodies which bind to cell surface receptors or 

20 antigens. The antisense nucleic acid molecules can also be delivered to cells using the 
vectors described herein. To achieve sufficient intracellular concentrations of the 
antisense molecules, vector constructs in which the antisense nucleic acid molecule is 
placed under the control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention 

25 is an ct-anomeric nucleic acid molecule. An ot-anomeric nucleic acid molecule forms 
specific double-stranded hybrids with complementary RNA in which, contrary to the 
usual P-units, the strands run parallel to each other (Gaultier et al. (1 987) Nucleic Acids. 
Res. 15:6625-6641). The antisense nucleic acid molecule can also comprise a 2 f -o- 
methylribonucleotide (Inoue et aL (1987) Nucleic Acids Res. 1 5:613 1-6148) or a 

30 chimeric RNA-DNA analogue (Inoue et al. (1987) FEES Lett. 215:327-330). 
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In still another embodiment, an antisense nucleic acid of the invention is a 
ribozyme. Ribozymes are catalytic RNA molecules with ribonuclease activity which arc 
capable of cleaving a single-stranded nucleic acid, such as an mRNA, to which they 
have a complementary region. Thus, ribozymes (e.g., hammerhead ribozymes 
5 (described in Haselhoff and Gerlach ( 1 988) Nature 334:585-59 1 )) can be used to 
catalytically cleave CSAPTP mRNA transcripts to thereby inhibit translation of 
CSAPTP mRNA. A ribozyme having specificity for a CSAPTP-encoding nucleic acid 
can be designed based upon the nucleotide sequence of a CSAPTP cDNA disclosed 
herein (i.e., SEQ ID NO: 1 , SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7. 

1 0 SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 1 2, or the nucleotide sequence of the DNA 

insert of the plasmid deposited with ATCC as Accession Numbers , , or 

)- For example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed 

in which the nucleotide sequence of the active site is complementary to the nucleotide 
sequence to be cleaved in a CSAPTP-encoding mRNA. See. e.g., Cech et al. U.S. 

15 Patent No. 4,987.071; and Cech et al. U.S. Patent No. 5.1 16,742. Alternatively. 

CSAPTP mRNA can be used to select a catalytic RNA having a specific ribonuclease 
activity from a pool of RNA molecules. See, e.g.. Battel, D. and Szostak, J.W. (1993) 
Science 261:1411-1418. 

Alternatively, CSAPTP gene expression can be inhibited by targeting nucleotide 

20 sequences complementary to the regulatory region of the CSAPTP (e.g., the CSAPTP 
promoter and/or enhancers) to form triple helical structures that prevent transcription of 
the CSAPTP gene in target cells. See generally, Helene, C. ( 1 991 ) Anticancer Drug 
Des. 6(6):569-84; Helene, C. et al. (1992) Ann. N.Y. Acad Sci. 660:27-36; and Maher, 
L.J. (1992) Bioassays 14( 12):807-1 5. 

25 In yet another embodiment, the CSAPTP nucleic acid molecules of the present 

invention can be modified at the base moiety, sugar moiety or phosphate backbone to 
improve, e.g., the stability, hybridization, or solubility of the molecule. For example, 
the deoxyribose phosphate backbone of the nucleic acid molecules can be modified to 
generate peptide nucleic acids (see Hyrup B. et al, (1996) Bioorganic & Medicinal 

30 Chemistry 4(1): 5-23). As used herein, the terms "peptide nucleic acids" or "PN As" 
refer to nucleic acid mimics, e.g.. DNA mimics, in which the deoxyribose phosphate 
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backbone is replaced by a pseudopeptide backbone and only the four natural nucleobases 
are retained. The neutral backbone of PNAs has been shown to allow for specific 
hybridization to DNA and RNA under conditions of low ionic strength. The synthesis 
of PNA oligomers can be performed using standard solid phase peptide synthesis 
5 protocols as described in Hyrup B. et al (1996) supra: Perry-O'Keefe et al PNAS 93: 
14670-675. 

PNAs of CSAPTP nucleic acid molecules can be used in therapeutic and 
diagnostic applications. For example. PNAs can be used as antisense or antigene agents 
for sequence-specific modulation of gene expression by. for example, inducing 

1 0 transcription or translation arrest or inhibiting replication. PNAs of CSAPTP nucleic 
acid molecules can also be used in the analysis of single base pair mutations in a gene, 
(e.g., by PNA-directed PCR clamping): as 'artificial restriction enzymes' when used in 
combination with other enzymes, (e.g., SI nucleases (Hyrup B. (1996) supra)): or as 
probes or primers for DNA sequencing or hybridization (Hyrup B. et ai (1 996) supra: 

1 5 Perry-O'Keefe supra). 

In another embodiment. PNAs of CSAPTP can be modified, (e.g., to enhance 
their stability or cellular uptake), by attaching lipophilic or other helper groups to PNA, 
by the formation of PNA-DNA chimeras, or by the use of liposomes or other techniques 
of drug delivery known in the art. For example, PNA-DNA chimeras of CSAPTP 

20 nucleic acid molecules can be generated which may combine the advantageous 

properties of PNA and DNA. Such chimeras allow DNA recognition enzymes, (e.g., 
RNAse H and DNA polymerases), to interact with the DNA portion while the PNA 
portion would provide high binding affinity and specificity. PNA-DNA chimeras can be 
linked using linkers of appropriate lengths selected in terms of base stacking, number of 

25 bonds between the nucleobases, and orientation (Hyrup B. (1996) supra). The synthesis 
of PNA-DNA chimeras can be performed as described in Hyrup B. (1996) supra and 
Finn P.J. et al (1996) Nucleic Acids Res. 24 (17): 3357-63. For example, a DNA chain 
can be synthesized on a solid support using standard phosphoramidite coupling 
chemistry and modified nucleoside analogs, e.g., 5'-(4-methoxytrityl )amino-5 f -deoxy- 

30 thymidine phosphoramidite. can be used as a between the PNA and the 5' end of DNA 
(Mag, M. et al (1989) Nucleic Acid Res. 17:5973-88). PNA monomers are then 
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coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment 
and a 3' DNA segment (Finn P .J. et al. (1996) supra). Alternatively, chimeric molecules 
can be synthesized with a 5 f DNA segment and a 3' PNA segment (Peterser, K.H. et al 
(1975) Bioorganic Med. Chem. Lett. 5:1119-1 1 124). 
5 In other embodiments, the oligonucleotide may include other appended groups 

such as peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating 
transport across the cell membrane (see, e.g., Letsinger et al. (1989) Proc. Natl Acad. 
ScL US 86:6553-6556; Lemaitre et al (1987) Proc. Natl Acad Sci. USA 84:648-652; 
PCT Publication No. W088/09810, published December 15, 1988) or the blood-brain 

10 barrier (see, e.g., PCT Publication No. W089/1 01 34, published April 25, 1988). In 

addition, oligonucleotides can be modified with hybridization-triggered cleavage agents 
(See, e.g., Krol et al (1988) BioTechniques 6:958-976) or intercalating agents. (See, 
e.g., Zon (1988) Pharm. Res. 5:539-549). To this end, the oligonucleotide may be 
conjugated to another molecule, (e.g., a peptide, hybridization triggered cross-linking 

1 5 agent, transport agent, or hybridization-triggered cleavage agent). 

II. Isolated CSAPTP Proteins and Anti-CSAPTP Antibodies 

One aspect of the invention pertains to isolated CSAPTP proteins, and 
biologically active portions thereof, as well as polypeptide fragments suitable for use as 

20 immunogens to raise anti-CSAPTP antibodies. In one embodiment, native CSAPTP 
proteins can be isolated from cells or tissue sources by an appropriate purification 
scheme using standard protein purification techniques. In another embodiment, 
CSAPTP proteins are produced by recombinant DNA techniques. Alternative to 
recombinant expression, a CSAPTP protein or polypeptide can be synthesized 

25 chemically using standard peptide synthesis techniques. 

An "isolated" or "purified" protein or biologically active portion thereof is 
substantially free of cellular material or other contaminating proteins from the cell or 
tissue source from which the CSAPTP protein is derived, or substantially free from 
chemical precursors or other chemicals when chemically synthesized. The language 

30 "substantially free of cellular material" includes preparations of CSAPTP protein in 
which the protein is separated from cellular components of the cells from which it is 
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isolated or recombinantly produced. In one embodiment, the language "substantially 
free of cellular material" includes preparations of CSAPTP protein having less than 
about 30% (by dry weight) of non-CSAPTP protein (also referred to herein as a 
"contaminating protein"), more preferably less than about 20% of non-CSAPTP protein. 
5 still more preferably less than about 10% of non-CSAPTP protein, and most preferably 
less than about 5% non-CSAPTP protein. When the CSAPTP protein or biologically 
active portion thereof is recombinantly produced, it is also preferably substantially free 
of culture medium, i.e.. culture medium represents less than about 20%. more preferably- 
less than about 10%. and most preferably less than about 5% of the volume of the 
1 0 protein preparation. 

The language "substantially free of chemical precursors or other chemicals" 
includes preparations of CSAPTP protein in which the protein is separated from 
chemical precursors or other chemicals which are involved in the synthesis of the 
protein. In one embodiment, the language "substantially free of chemical precursors or 
15 other chemicals" includes preparations of CSAPTP protein having less than about 30% 
(by dry weight) of chemical precursors or non-CSAPTP chemicals, more preferably less 
than about 20% chemical precursors or non-CSAPTP chemicals, still more preferably 
less than about 10% chemical precursors or non-CSAPTP chemicals, and most 
preferably less than about 5% chemical precursors or non-CSAPTP chemicals. 
20 Biologically active portions of a CSAPTP protein include peptides comprising 

amino acid sequences sufficiently homologous to or derived from the amino acid 
sequence of the CSAPTP protein, e.g.. the amino acid sequence shown in SEQ ID NO:2, 
SEQ ID NO:5, SEQ ID NO:8, or SEQ ID NO:l 1 , which include less amino acids than 
the full length CSAPTP proteins, and exhibit at least one activity of a CSAPTP protein. 
25 Typically, biologically active portions comprise a domain or motif with at least one 

activity of the CSAPTP protein. A biologically active portion of a CSAPTP protein can 
be a polypeptide which is. for example. 10, 25. 50. 100 or more amino acids in length. 

It is to be understood that a preferred biologically active portion of a CSAPTP 
protein of the present invention may contain at least one of the above-identified 
30 structural domains. A more preferred biologically active portion of a CSAPTP protein 
may contain at least two of the above-identified structural domains. Moreover, other 



BNSDOCID <WO O018890A3 IA> 



WO 00/18890 




PCT/US99/22924 



- 55 - 



biologically active portions, in which other regions of the protein are deleted, can be 
prepared by recombinant techniques and evaluated for one or more of the functional 
activities of a native CSAPTP protein. 

In a preferred embodiment, the CSAPTP protein has an amino acid sequence 
5 shown in SEQ ID NO:2, SEQ ID NO:5. SEQ ID NO:8 or SEQ ID NO: 1 1 . In other 
embodiments, the CSAPTP protein is substantially homologous to SEQ ID NO:2. SEQ 
ID NO:5, SEQ ID NO:8, or SEQ ID NO:l 1 and retains the functional activity of the 
protein of SEQ ID NO:2, SEQ ID NO:5. SEQ ID NO:8 or SEQ ID NO: 1 1 . yet differs in 
amino acid sequence due to natural allelic variation or mutagenesis, as described in 

10 detail in subsection I above. 

Accordingly, in another embodiment, the CSAPTP- 1 protein is a protein which 
comprises an amino acid sequence at least 79% homologous to the amino acid sequence 
of SEQ ID NO:2, and retains the functional activity of the CSAPTP- 1 proteins of SEQ 
ID NO:2. Preferably, the protein is at least 30-35% homologous to SEQ ID NO:2. more 

1 5 preferably at least 35-40% homologous to SEQ ID NO:2. even more preferably at least 
40-45% homologous to SEQ ID NO:2. and even more preferably at least 45-50%. 50- 
55%, 55-60%. 60-65%. 65-70%, 70-75%, 75-79%. 79-80%. 80-85%. 85-90%. or 90- 
95% or more homologous to SEQ ID NO:2. 

Accordingly, in another embodiment, the CSAPTP-2 protein is a protein which 

20 comprises an amino acid sequence at least 23% homologous to the amino acid sequence 
of SEQ ID NO:5 and retains the functional activity of the CSAPTP-2 proteins of SEQ 
ID NO:5. Preferably, the protein is at least 10%- 1 5% homologous to SEQ ID NO:5. 
more preferably at least 15-20%, more preferably at least 20-23%. more preferably at 
least 23-25%. more preferably at least 25-30%, more preferably at least 30-35%. more 

25 preferably at least 35-40% homologous to SEQ ID NO:5. even more preferably at least 
40-45% homologous to SEQ) ID NO:5, and even more preferably at least 45-50%. 50- 
55%. 55-60%. 60-65%. 65-70%. 70-75%. 75-80%. 80-85%. 85-90%. or 90-95% or more 
homologous to SEQ ID NO:5. 

Accordingly, in another embodiment, the CSAPTP-3 protein is a protein which 

30 comprises an amino acid sequence at least 24% homologous to the amino acid sequence 
of SEQ ID NO:8 and retains the functional activity of the CSAPTP-3 proteins of SEQ 
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ID NO:8. Preferably, the protein is at least 10-15%, 15-20%. 20-24%. 24-25%. 25-30%. 
30-35% homologous to SEQ ID NO:8. more preferably at least 35-40% homologous to 
SEQ ID NO:8, even more preferably at least 40-45% homologous to SEQ ID NO:8. and 
even more preferably at least 45-50%. 50-55%. 55-60%. 60-65%. 65-70%, 70-75%. 75- 
5 80%, 80-85%. 85-90%. or 90-95% or more homologous to SEQ ID NO:8. 

Accordingly, in another embodiment, the CSAPTP-4 protein is a protein which 
comprises an amino acid sequence at least about 42% or more homologous to the amino 
acid sequence of SEQ) ID NO: 1 1 . and retains the functional activity of the CSAPTP-4 
proteins of SEQ ID NO:l 1. Preferably, the protein is at least about 10-15% to SEQ ID 

1 0 NO: 1 1 . more preferably at least about 1 5-20% to SEQ ID NO: 1 1 , more preferably at 

least about 20-25% to SEQ ID NO: 1 1, more preferably at least about 25-30% to SEQ ID 
NO: 1 1 . more preferably at least about 30-35% homologous to SEQ ID NO: 1 1 , more 
preferably at least about 35-40% homologous to SEQ ID NO: 1 1 , even more preferably 
at least about 40-42% homologous to SEQ ID NO:l 1, and even more preferably at least 

15 about 42-45%. 45-50%. 50-55%. 55-60%. 60-65%). 65-70%, 70-75%. 75-80%. 80-85%. 
85-90%. or 90-95% or more homologous to SEQ ID NO: 1 1 . 

To determine the percent identity of two amino acid sequences or of two nucleic 
acid sequences, the sequences are aligned lor optimal comparison purposes (e.g., gaps 
can be introduced in one or both of a first and a second amino acid or nucleic acid 

20 sequence for optimal alignment and non-homologous sequences can be disregarded for 
comparison purposes ). In a preferred embodiment, the length of a reference sequence 
aligned for comparison purposes is at least 30%, preferably at least 40%. more 
preferably at least 50° o, even more preferably at least 60%, and even more preferably at 
least 70%. 80%, or 90% of the length of the reference sequence (e.g.. when aligning a 

25 second sequence to the CS APTP amino acid sequence of SEQ ID NO:2 having 1 73 

amino acid residues, at least 52, preferably at least 70. more preferably at least 87. even 
more preferably at least 104. and even more preferably at least 121. 138 or 158 amino 
acid residues are aligned). The amino acid residues or nucleotides at corresponding 
amino acid positions or nucleotide positions are then compared. When a position in the 

30 first sequence is occupied by the same amino acid residue or nucleotide as the 

corresponding position in the second sequence, then the molecules are identical at that 
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position (as used herein amino acid or nucleic acid "identity" is equivalent to amino acid 
or nucleic acid "homology"). The percent identity between the two sequences is a 
function of the number of identical positions shared by the sequences, taking into 
account the number of gaps, and the length of each gap, which need to be introduced for 
5 optimal alignment of the two sequences. 

The comparison of sequences and determination of percent identity between two 
sequences can be accomplished using a mathematical algorithm. In a preferred 
embodiment, the percent identity between two amino acid sequences is determined using 
the Needleman and Wunsch (J. Mol Biol (48):444-453 (1970)) algorithm which has 

10 been incorporated into the GAP program in the GCG software package (available at 

http://www.gcg.com). using either a Blossom 62 matrix or a PAM250 matrix, and a gap 
weight of 16. 14, 12, 1 0, 8. 6, or 4 and a length weight of 1 . 2, 3, 4, 5, or 6. In yet 
another preferred embodiment, the percent identity between two nucleotide sequences is 
determined using the GAP program in the GCG software package (available at 

1 5 http://www.gcg.com). using a NWSgapdna.CMP matrix and a gap weight of 40, 50, 60. 
70. or 80 and a length weight of 1 , 2, 3, 4. 5, or 6. In another embodiment, the percent 
identity between two amino acid or nucleotide sequences is determined using the 
algorithm of E. Meyers and W. Miller (CABIOS. 4: 1 1 -1 7 ( 1989)) which has been 
incorporated into the ALIGN program (version 2.0), using a PAM120 weight residue 

20 table, a gap length penalty of 12 and a gap penalty of 4. 

The nucleic acid and protein sequences of the present invention can further be 
used as a "query sequence" to perform a search against public databases to, for example, 
identify other family members or related sequences. Such searches can be performed 
using the NBLAST and XBLAST programs (version 2.0) of Altschul, et al. (1990) J. 

25 Mol Biol 215:403-10. BLAST nucleotide searches can be performed with the 
NBLAST program, score - 100, wordlength - 12 to obtain nucleotide sequences 
homologous to CSAPTP nucleic acid molecules of the invention. BLAST protein 
searches can be performed with the XBLAST program, score = 50. wordlength - 3 to 
obtain amino acid sequences homologous to CSAPTP protein molecules of the 

30 invention. To obtain gapped alignments for comparison purposes. Gapped BLAST can 
be utilized as described in Altschul et al., (1997) Nucleic Acids Res. 25(17):3389-3402. 
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When utilizing BLAST and Gapped BLAST programs, the default parameters of the 
respective programs (e.g., XBLAST and NBLAST) can he used. See 
http: //www. ncbi.nlm.nih.gov. 

The invention also provides CSAPTP chimeric or fusion proteins. As used 
5 herein, a CSAPTP "chimeric protein" or "fusion protein" comprises a CSAPTP 
polypeptide operatively linked to a non-CSAPTP polypeptide. A "CSAPTP 
polypeptide" includes a polypeptide having an amino acid sequence corresponding to 
CSAPTP. whereas a "non-CSAPTP polypeptide" includes a polypeptide having an 
amino acid sequence corresponding to a protein which is not substantially homologous 

10 to the CSAPTP protein, e.g., a protein which is different from the CSAPTP protein and 
which is derived from the same or a different organism. Within a CSAPTP fusion 
protein the CSAPTP polypeptide can correspond to all or a portion of a CSAPTP 
protein. In a preferred embodiment, a CSAPTP fusion protein comprises at least one 
biologically active portion of a CSAPTP protein. In another preferred embodiment, a 

15 CSAPTP fusion protein comprises at least two biologically active portions of a CSAPTP 
protein. Within the fusion protein, the term "operatively linked" is intended to indicate 
that the CSAPTP polypeptide and the non-CSAPTP polypeptide are fused in-frame to 
each other. The non-CSAPTP polypeptide can be fused to the N-terminus or C-terminus 
of the CSAPTP polypeptide. 

20 For example, in one embodiment, the fusion protein is a GST-CSAPTP fusion 

protein in which the CSAPTP sequences are fused to the C-terminus of the GST 
sequences. Such fusion proteins can facilitate the purification of recombinant CSAPTP. 

In another embodiment, the fusion protein is a CSAPTP protein containing a 
25 heterologous signal sequence at its N-terminus. For example, the native CSAPTP signal 
sequence can be removed and replaced with a signal sequence from another protein. In 
certain host cells (e.g.. mammalian host cells), expression and/or secretion of CSAPTP 
can be increased through use of a heterologous signal sequence. 

The CSAPTP fusion proteins of the invention can be incorporated into 
30 pharmaceutical compositions and administered to a subject in vivo. The CSAPTP fusion 
proteins can be used to affect the bioavailability of a CSAPTP target molecule. Use of 
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CSAPTP fusion proteins may be useful therapeutically for the treatment of proliferative 
disorders (e.g., cancer). Moreover, the CSAPTP-fusion proteins of the invention can be 
used as immunogens to produce anti-CSAPTP antibodies in a subject, to purify 
CSAPTP ligands and in screening assays to identify molecules which inhibit the 
5 interaction of CSAPTP with a CSAPTP target molecule. 

Preferably, a CSAPTP chimeric or fusion protein of the invention is produced by 
standard recombinant DNA techniques. For example, DNA fragments coding for the 
different polypeptide sequences are ligated together in-frame in accordance with 
conventional techniques, for example by employing blunt-ended or stagger-ended 
10 termini for ligation, restriction enzyme digestion to provide for appropriate termini, 
filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to avoid 
undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene 
can be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively. PCR amplification of gene fragments can be carried out using anchor 
1 5 primers which give rise to complementary' overhangs between two consecutive gene 
fragments which can subsequently be annealed and reamplified to generate a chimeric 
gene sequence (see. for example, Current Protocols in Molecular Biology\ eds. Ausubel 
et al John Wiley & Sons: 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g.. a GST polypeptide). A CSAPTP- 
20 encoding nucleic acid can be cloned into such an expression vector such that the fusion 
moiety is linked in-frame to the CSAPTP protein. 

The present invention also pertains to variants of the CSAPTP proteins which 
function as either CSAPTP agonists (mimetics) or as CSAPTP antagonists. Variants of 
the CSAPTP proteins can be generated by mutagenesis, e.g., discrete point mutation or 
25 truncation of a CSAPTP protein. An agonist of the CSAPTP proteins can retain 

substantially the same, or a subset, of the biological activities of the naturally occurring 
form of a CSAPTP protein. An antagonist of a CSAPTP protein can inhibit one or more 
of the activities of the naturally occurring form of the CSAPTP protein by. for example, 
competitively inhibiting the phosphatase activity of a CSAPTP protein. Thus, specific 
30 biological effects can be elicited by treatment with a variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological 
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activities of the naturally occurring form of the protein has fewer side effects in a subject 
relative to treatment with the naturally occurring form of the CSAPTP protein. 

In one embodiment, variants of a CSAPTP protein which function as either 
CSAPTP agonists (mimetics) or as CSAPTP antagonists can be identified by screening 
5 combinatorial libraries of mutants, e.g., truncation mutants, of a CSAPTP protein for 
CSAPTP protein agonist or antagonist activity. In one embodiment, a variegated library 
of CSAPTP variants is generated by combinatorial mutagenesis at the nucleic acid level 
and is encoded by a variegated gene library. A variegated library of CSAPTP variants 
can be produced by. for example, enzymatically ligating a mixture of synthetic 
10 oligonucleotides into gene sequences such that a degenerate set of potential CSAPTP 
sequences is expressible as individual polypeptides, or alternatively, as a set of larger 
fusion proteins (e.g.. for phage display ) containing the set of CSAPTP sequences 
therein. There are a variety of methods which can be used to produce libraries of 
potential CSAPTP variants from a degenerate oligonucleotide sequence. Chemical 
15 synthesis of a degenerate gene sequence can be performed in an automatic DNA 

synthesizer, and the synthetic gene then ligated into an appropriate expression vector. 
Use of a degenerate set of genes allows for the provision, in one mixture, of all of the 
sequences encoding the desired set of potential CSAPTP sequences. Methods for 
synthesizing degenerate oligonucleotides are known in the art (see, e.g., Narang, S.A. 
20 (1983) Tetrahedron 39:3; Itakura et al. (1984) Annu. Rev. Biochem. 53:323: Itakura et 
al (1984) Science 198:1056; Ike et al (1983 ) Nucleic Acid Res. 1 1:477. 

In addition, libraries of fragments of a CSAPTP protein coding sequence can be 
used to generate a variegated population of CSAPTP fragments for screening and 
subsequent selection of variants of a CSAPTP protein. In one embodiment, a library of 
25 coding sequence fragments can be generated by treating a double stranded PCR 
fragment of a CSAPTP coding sequence with a nuclease under conditions wherein 
nicking occurs only about once per molecule, denaturing the double stranded DNA, 
renaturing the DNA to form double stranded DNA which can include sense/antisense 
pairs from different nicked products, removing single stranded portions from reformed 
30 duplexes by treatment with SI nuclease, and ligating the resulting fragment library into 
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an expression vector. By this method, an expression library can be derived which 
encodes N-terminal. and internal fragments of various sizes of the CSAPTP protein. 

Several techniques are known in the art for screening gene products of 
combinatorial libraries made by point mutations or truncation, and for screening cDNA 

5 libraries for gene products having a selected property. Such techniques are adaptable for 
rapid screening of the gene libraries generated by the combinatorial mutagenesis of 
CSAPTP proteins. The most widely used techniques, which are amenable to high 
through-put analysis, for screening large gene libraries typically include cloning the 
gene library into replicable expression vectors, transforming appropriate cells with the 

0 resulting library of vectors, and expressing the combinatorial genes under conditions in 
which detection of a desired activity facilitates isolation of the vector encoding the gene 
whose product was detected. Recursive ensemble mutagenesis (REM), a new technique 
which enhances the frequency of functional mutants in the libraries, can be used in 
combination with the screening assays to identify CSAPTP variants ( Arkin and Yourvan 

5 (1992) PNAS 89:7111 1-7815; Delgrave et a!. (1993) Protein Engineering 6(3):327-331 ). 

In one embodiment, cell based assays can be exploited to analyze a variegated 
CSAPTP library. For example, a library of expression vectors can be transfected into a 
cell line which ordinarily synthesizes and secretes CSAPTP. The transfected cells are 
then cultured such that CSAPTP and a particular mutant CSAPTP are secreted and the 

0 effect of expression of the mutant on CSAPTP activity in cell supernatants can be 
detected, e.g., by any of a number of enzymatic assays. Plasmid DNA can then be 
recovered from the cells which score for inhibition, or alternatively, potentiation of 
CSAPTP activity, and the individual clones further characterized. 

An isolated CSAPTP protein, or a portion or fragment thereof, can be used as an 

5 immunogen to generate antibodies that bind CSAPTP using standard techniques for 
polyclonal and monoclonal antibody preparation. A full-length CSAPTP protein can be 
used or. alternatively, the invention provides antigenic peptide fragments of CSAPTP 
for use as immunogens. The antigenic peptide of a CSAPTP protein comprises at least 8 
amino acid residues of the amino acid sequence shown in SEQ ID NO:2, SEQ ID NO:5, 

0 SEQ ID NO:8. or SEQ ID NO:l 1 and encompasses an epitope of CSAPTP such that an 
antibody raised against the peptide forms a specific immune complex with CSAPTP. 
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Preferably. the antigenic peptide comprises at least 10 amino acid residues, more 
preferably at least 15 amino acid residues, even more preferably at least 20 amino acid 
residues, and most preferably at least 30 amino acid residues. 

Preferred epitopes encompassed by the antigenic peptide are regions of CSAPTP 
5 that are located on the surface of the protein, e.g., hydrophilic regions. 

A CSAPTP immunogen typically is used to prepare antibodies by immunizing a 
suitable subject, (e.g., rabbit, goat, mouse or other mammal) with the immunogen. An 
appropriate immunogenic preparation can contain, for example, recombinantly 
expressed CSAPTP protein or a chemically synthesized CSAPTP polypeptide. The 
1 0 preparation can further include an adjuvant, such as Freund's complete or incomplete 
adjuvant, or similar immunostimulatory agent. Immunization of a suitable subject with 
an immunogenic CSAPTP preparation induces a polyclonal anti-CSAPTP antibody 
response. 

Accordingly, another aspect of the invention pertains to anti-CSAPTP 

15 antibodies. The term "antibody" as used herein includes immunoglobulin molecules and 
immunologically active portions of immunoglobulin molecules, i.e.. molecules that 
contain an antigen binding site which specifically binds (immunoreacts with) an antigen, 
such as CSAPTP. Examples of immunologically active portions of immunoglobulin 
molecules include F(ab) and F(ab') 2 fragments which can be generated by treating the 

20 antibody with an enzyme such as pepsin. The invention provides polyclonal and 
monoclonal antibodies that bind CSAPTP. The term "monoclonal antibody" or 
"monoclonal antibody composition", as used herein, includes a population of antibody 
molecules that contain only one species of an antigen binding site capable of 
immunoreacting with a particular epitope of CSAPTP. A monoclonal antibody 

25 composition thus typically displays a single binding affinity for a particular CSAPTP 
protein with which it immunoreacts. 

Polyclonal anti-CSAPTP antibodies can be prepared as described above by 
immunizing a suitable subject with a CSAPTP immunogen. The anti-CSAPTP antibody 
titer in the immunized subject can be monitored over time by standard techniques, such 

30 as with an enzyme linked immunosorbent assay (ELISA) using immobilized CSAPTP. 
If desired, the antibody molecules directed against CSAPTP can be isolated from the 
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mammal (e.g., from the blood) and further purified by well known techniques, such as 
protein A chromatography to obtain the IgG fraction. At an appropriate time after 
immunization, e.g., when the anti-CSAPTP antibody titers are highest, antibody- 
producing cells can be obtained from the subject and used to prepare monoclonal 
5 antibodies by standard techniques, such as the hybridoma technique originally described 
by Kohler and Milstein (1975) Nature 256:495-497) (see also. Brown et al. (1981) J. 
Immunol 127:539-46; Brown et al. (1980) J. Biol. Chem .255:4980-83; Yeh et al. 
(1976) PNAS 76:2927-31: and Yeh et al. (1982) Int. J. Cancer 29:269-75), the more 
recent human B cell hybridoma technique (Kozbor et al. (1983) Immunol Today 4:72), 

10 the EBV-hybridoma technique (Cole et al. (1985), Monoclonal Antibodies and Cancer 
Therapy. Alan R. Liss, Inc., pp. 77-96) or trioma techniques. The technology for 
producing monoclonal antibody hybridomas is well known (see generally R. H. 
Kenneth, in Monoclonal Antibodies: A New Dimension In Biological Analyses* Plenum 
Publishing Corp., New York, New York (1980): E. A. Eerner (1981) Yale J. Biol. Med., 

15 54:387-402; M. L. Gefter et al. (1977) Somatic Cell Genet. 3:231-36). Briefly, an 

immortal cell line (typically a myeloma) is fused to lymphocytes (typically splenocytes) 
from a mammal immunized with a CSAPTP immunogen as described above, and the 
culture supernatants of the resulting hybridoma cells are screened to identify a 
hybridoma producing a monoclonal antibody that binds CSAPTP. 

20 Any of the many well known protocols used for fusing lymphocytes and 

immortalized cell lines can be applied for the purpose of generating an anti-CSAPTP 
monoclonal antibody (see, e.g., G. Galfre et al. (1977) Nature 266:55052: Gefter et al. 
Somatic Cell Genet., cited supra: Lerner. Yale J. Biol. Med., cited supra: Kenneth, 
Monoclonal Antibodies, cited supra). Moreover, the ordinarily skilled worker will 

25 appreciate that there are many variations of such methods which also would be useful. 
Typically, the immortal cell line (e.g., a myeloma cell line) is derived from the same 
mammalian species as the lymphocytes. For example, murine hybridomas can be made 
by fusing lymphocytes from a mouse immunized with an immunogenic preparation of 
the present invention with an immortalized mouse cell line. Preferred immortal cell 

30 lines are mouse myeloma cell lines that are sensitive to culture medium containing 
hypoxanthine, aminopterin and thymidine ("HAT medium"). Any of a number of 
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myeloma cell lines can be used as a fusion partner according to standard techniques, 
e.g.. the P3-NSl/l-Ag4-l, P3-x63-Ag8.653 or Sp2ZO-Agl4 myeloma lines. These 
myeloma lines are available from ATCC. Typically, HAT-sensitive mouse myeloma 
cells are fused to mouse splenocytes using polyethylene glycol ("PEG"). Hybridoma 

5 cells resulting from the fusion are then selected using HAT medium, which kills unfused 
and unproductively fused myeloma cells (unfused splenocytes die after several days 
because they are not transformed). Hybridoma cells producing a monoclonal antibody 
of the invention are detected by screening the hybridoma culture supernatants for 
antibodies that bind CSAPTP, e.g.. using a standard ELISA assay. 

10 Alternative to preparing monoclonal antibody-secreting hybridomas. a 

monoclonal anti-CSAPTP antibody can be identified and isolated by screening a 
recombinant combinatorial immunoglobulin library (e.g.. an antibody phage display 
library) with CSAPTP to thereby isolate immunoglobulin library members that bind 
CSAPTP. Kits for generating and screening phage display libraries are commercially 

1 5 available (e.g.. the Pharmacia Recombinant Phage Antibody System. Catalog No. 27- 
9400-01 ; and the Stratagene SurfZAP™ Phage Display Kit, Catalog No. 240612). 
Additionally, examples of methods and reagents particularly amenable for use in 
generating and screening antibody display library can be found in. for example. Ladner 
et ah U.S. Patent No. 5.223.409; Kang et al PCT International Publication No. WO 

20 92/18619; Dower et al. PCT International Publication No. WO 91/17271; Winter et al. 
PCT International Publication WO 92/20791 : Markland et al. PCT International 
Publication No. WO 92/15679; Breitling et al. PCT International Publication WO 
93/01288; McCafferty et al. PCT International Publication No. WO 92/01047; Garrard 
et aL PCT International Publication No. WO 92/09690; Ladner et al. PCT International 

25 Publication No. WO 90/02809; Fuchs et al. (1991) Bio/Technology 9:1370-1372; Hay et 
al. (1992) Hum. Antibod. Hybridomas 3:81-85; Huse et al. (1989) Science 246:1275- 
1281; Griffiths et al. (1993) EMBOJ 12:725-734; Hawkins et al. (1992) ./. Mol. Biol 
226:889-896; Clarkson et al. (1991) Nature 352:624-628; Gram et al. (1992) PNAS 
80:3576-3580; Garrad et al. (1991 ) Bio/Technology 9:1373-1377; Hoogenboom et al. 

30 (1991) Nuc. Acid Res. 19:4133-4137; Barbas et al. (1991 ) PNAS 88:7978-7982; and 
McCafferty et al. Nature (1990) 348:552-554. 
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Additionally, recombinant anti-CSAPTP antibodies, such as chimeric and 
humanized monoclonal antibodies, comprising both human and non-human portions, 
which can be made using standard recombinant DNA techniques, are within the scope of 
the invention. Such chimeric and humanized monoclonal antibodies can be produced by 
5 recombinant DNA techniques known in the art. for example using methods described in 
Robinson et al. International Application No. PCT/US86/02269; Akira. et al. European 
Patent Application 184,187; Taniguchi. M.. European Patent Application 171.496; 
Morrison et al. European Patent Application 1 73.494; Neuberger et al. PCT 
International Publication No. WO 86/01533; Cabilly et al. U.S. Patent No. 4,816.567; 

10 Cabilly et aL European Patent Application 125.023; Better et al. (1988) Science 

240:1041-1043; Liu et al. (1987) /WAS 84:3439-3443; Liu et al. (1987) J. Immunol. 
139:3521-3526; Sun et al. (1987) PNAS 84:214-21 8; Nishimura et al. (1987) Cane. Res. 
47:999-1005; Wood et al. (1985) Nature 314:446-449; and Shaw et al. (1988) J. Natl. 
Cancer Inst. 80:1553-1559); Morrison. S. L. (1985) Science 229:1202-1207; Oi et al. 

15 (1986) BioTechniques 4:214; Winter U.S. Patent 5.225,539; Jones et aL (1986) Nature 
321:552-525; Verhoeyan et al. (1988) Science 239: 1534; and Beidler et al. (1988) J. 
Immunol. 141:4053-4060. 

An anti-CSAPTP antibody (e.g.. monoclonal antibody) can be used to isolate 
CSAPTP by standard techniques, such as affinity chromatography or 

20 immunoprecipitation. An anti-CSAPTP antibody can facilitate the purification of 

natural CSAPTP from cells and of recombinantly produced CSAPTP expressed in host 
cells. Moreover, an anti-CSAPTP antibody can be used to detect CSAPTP protein (e.g., 
in a cellular lysate or cell supernatant) in order to evaluate the abundance and pattern of 
expression of the CSAPTP protein. Anti-CSAPTP antibodies can be used diagnostically 

25 to monitor protein levels in tissue as part of a clinical testing procedure, e.g.. to, for 
example, determine the efficacy of a given treatment regimen. Detection can be 
facilitated by coupling (i.e., physically linking) the antibody to a detectable substance. 
Examples of detectable substances include various enzymes, prosthetic groups, 
fluorescent materials, luminescent materials, bioluminescent materials, and radioactive 

30 materials. Examples of suitable enzymes include horseradish peroxidase, alkaline 

phosphatase, p-galactosidase. or acetylcholinesterase: examples of suitable prosthetic 
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group complexes include streptavidin/biotin and avidin/biotin; examples of suitable 
fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate, 
rhodamine, dichlorotriazinylamine fluorescein. dansyl chloride or phycoerythrin; an 
example of a luminescent material includes luminol; examples of bioluminescent 
5 materials include luciferase, luciferin, and aequorin, and examples of suitable 
radioactive material include 12 ~I. lj>I I, ^ 5 S or J H. 

III. Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression 

10 vectors, containing a nucleic acid encoding a CSAPTP protein (or a portion thereof). As 
used herein, the term "vector" includes a nucleic acid molecule capable of transporting 
another nucleic acid to which it has been linked. One type of vector is a "plasmid", 
which includes a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional 

1 5 DNA segments can be ligated into the viral genome. Certain vectors are capable of 
autonomous replication in a host cell into which they are introduced (e.g., bacterial 
vectors having a bacterial origin of replication and episomal mammalian vectors). Other 
vectors (e.g., non-episomal mammalian vectors) are integrated into the genome of a host 
cell upon introduction into the host cell, and thereby are replicated along with the host 

20 genome. Moreover, certain vectors are capable of directing the expression of genes to 
which they are operatively linked. Such vectors are referred to herein as "expression 
vectors". In general, expression vectors of utility in recombinant DNA techniques are 
often in the form of plasmids. In the present specification, "plasmid" and "vector" can 
be used interchangeably as the plasmid is the most commonly used form of vector. 

25 However, the invention is intended to include such other forms of expression vectors, 
such as viral vectors (e.g., replication defective retroviruses, adenoviruses and adeno- 
associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of 
the invention in a form suitable for expression of the nucleic acid in a host cell, which 

30 means that the recombinant expression vectors include one or more regulatory 

sequences, selected on the basis of the host cells to be used for expression, w hich is 
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operatively linked to the nucleic acid sequence to be expressed. Within a recombinant 
expression vector, "operably linked" is intended to mean that the nucleotide sequence of 
interest is linked to the regulatory sequence(s) in a manner which allows for expression 
of the nucleotide sequence (e.g.. in an in vitro transcription/translation system or in a 
5 host cell when the vector is introduced into the host cell). The term "regulatory 

sequence" is intended to includes promoters, enhancers and other expression control 
elements (e.g., polyadenylation signals). Such regulatory sequences are described, for 
example, in Goeddel; Gene Expression Technology: Methods in Enzymology 185, 
Academic Press, San Diego, CA (1990). Regulatory sequences include those which 

1 0 direct constitutive expression of a nucleotide sequence in many types of host cell and 
those which direct expression of the nucleotide sequence only in certain host cells (e.g., 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art 
that the design of the expression vector can depend on such factors as the choice of the 
host cell to be transformed, the level of expression of protein desired, etc. The 

1 5 expression vectors of the invention can be introduced into host cells to thereby produce 
proteins or peptides, including fusion proteins or peptides, encoded by nucleic acids as 
described herein (e.g., CSAPTP proteins, mutant forms of CSAPTP proteins, fusion 
proteins, etc.). 

The recombinant expression vectors of the invention can be designed for 
20 expression of CSAPTP proteins in prokaryotic or eukaryotic cells. For example, 

CSAPTP proteins can be expressed in bacterial cells such as E. coli. insect cells (using 
baculovirus expression vectors) yeast cells or mammalian cells. Suitable host cells are 
discussed further in Goeddel, Gene Expression Technology: Methods in Enzymology 
185, Academic Press, San Diego. CA (1990). Alternatively, the recombinant expression 
25 vector can be transcribed and translated in vitro, for example using T7 promoter 
regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in E. coli with 
vectors containing constitutive or inducible promoters directing the expression of either 
fusion or non-fusion proteins. Fusion vectors add a number of amino acids to a protein 
30 encoded therein, usually to the amino terminus of the recombinant protein. Such fusion 
vectors typically serve three purposes: 1 ) to increase expression of recombinant protein; 
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2) to increase the solubility of the recombinant protein; and 3) to aid in the purification 
of the recombinant protein by acting as a ligand in affinity purification. Often, in fusion 
expression vectors, a proteolytic cleavage site is introduced at the junction of the fusion 
moiety and the recombinant protein to enable separation of the recombinant protein from 
5 the fusion moiety subsequent to purification of the fusion protein. Such enzymes, and 
their cognate recognition sequences, include Factor Xa, thrombin and enterokinase. 
Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; Smith, D.B. 
and Johnson, K.S. ( 1 c >88) Gene 67:31-40), pMAL (New England Biolabs, Beverly. MA) 
and pRIT5 (Pharmacia. Piscataway, NJ) which fuse glutathione S-transferase (GST). 

10 maltose E binding protein, or protein A, respectively, to the target recombinant protein. 

Purified fusion proteins can be utilized in CSAPTP activity assays, (e.g.. direct 
assays or competitive assays described in detail below), or to generate antibodies 
specific for CSAPTP proteins, for example. In a preferred embodiment, a CSAPTP 
fusion protein expressed in a retroviral expression vector of the present invention can be 

15 utilized to infect bone marrow 7 cells which are subsequently transplanted into irradiated 
recipients. The pathology of the subject recipient is then examined after sufficient time 
has passed (e.g., six (6) weeks). 

Examples of suitable inducible non-fusion E. coli expression vectors include 
pTrc (Amann et aL, (1988) Gene 69:301-315) and pET lid (Studier et aL, Gene 

20 Expression Technology*: Methods in Enzymology 185, Academic Press, San Diego, 
California (1990) 60-89). Target gene expression from the pTrc vector relies on host 
RNA polymerase transcription from a hybrid trp-lac fusion promoter. Target gene 
expression from the pET 1 Id vector relies on transcription from a T7 gnlO-lac fusion 
promoter mediated by a coexpressed viral RNA polymerase (T7 gnl ). This viral 

25 polymerase is supplied by host strains BL21(DE3) or HMS174(DE3) from a resident 
prophage harboring a T7 gnl gene under the transcriptional control of the lacUV 5 
promoter. 

One strategy to maximize recombinant protein expression in E. coli is to express 
the protein in a host bacteria with an impaired capacity to proteolytically cleave the 
30 recombinant protein (Gottesman, S., Gene Expression Technology: Methods in 

Enzymology 185, Academic Press, San Diego, California (1990) 1 19-128). Another 
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strategy is to alter the nucleic acid sequence of the nucleic acid to be inserted into an 
expression vector so that the individual codons for each amino acid are those 
preferentially utilized in E. coli (Wada et al, (1992) Nucleic Acids Res. 20:21 1 1-2118). 
Such alteration of nucleic acid sequences of the invention can be carried out by standard 
5 DNA synthesis techniques. 

In another embodiment, the CSAPTP expression vector is a yeast expression 
vector. Examples of vectors for expression in yeast S. cerivisae include pYepSecl 
(Baldari, et aL, (1987) EMBO J. 6:229-234), pMFa (Kurjan and Herskowitz, (1982) Cell 
30:933-943). pJRY88 (Schultz et al. (1987) Gene 54:1 13-123). pYES2 (Invitrogen 

10 Corporation. San Diego. CA). and picZ (InVitrogen Corp, San Diego. CA). 

Alternatively, CSAPTP proteins can be expressed in insect cells using 
baculovirus expression vectors. Baculovirus vectors available for expression of proteins 
in cultured insect cells (e.g., Sf 9 cells) include the pAc series (Smith et al. (1983) Mol 
Cell Biol 3:2156-2165) and the pVL series (Lucklow and Summers (1989) Virology 

15 170:31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in 
mammalian cells using a mammalian expression vector. Examples of mammalian 
expression vectors include pCDM8 (Seed, B. (1987) Nature 329:840) and pMT2PC 
(Kaufman et al. (1987) EMBO J. 6:187-195). When used in mammalian cells, the 

20 expression vector's control functions are often provided by viral regulatory elements. 
For example, commonly used promoters are derived from polyoma. Adenovirus 2, 
cytomegalovirus and Simian Virus 40. For other suitable expression systems for both 
prokaryotic and eukaryotic cells see chapters 16 and 1 7 of Sambrook. J.. Fritsh, E. F., 
and Maniatis, T. Molecular Cloning: A Laboratory Manual 2nd, ed., Cold Spring 

25 Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 
1989. 

In another embodiment, the recombinant mammalian expression vector is 
capable of directing expression of the nucleic acid preferentially in a particular cell type 
(e.g.. tissue-specific regulatory elements are used to express the nucleic acid). Tissue- 
30 specific regulatory elements are known in the art. Non-limiting examples of suitable 
tissue-specific promoters include the albumin promoter (liver-specific: Pinkert et al 
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(1987) Genes Dev. 1 :268-277). lymphoid-specific promoters (Calame and Eaton ( 1988) 
Adv. Immunol 43:235-275). in particular promoters of T cell receptors (Winoto and 
Baltimore (1989) EMBOJ. 8:729-733) and immunoglobulins (Banerji el uL (1983) Cell 
33:729-740; Queen and Baltimore (1983) Cell 33:741-748). neuron-specific promoters 
(e.g.. the neurofilament promoter; Byrne and Ruddle (1989) PSAS 86:5473-5477). 
pancreas-specific promoters (Edlund el al. (1985) Science 230:912-916). and mammary 
gland-specific promoters (e.g.. milk whey promoter; U.S. Patent No. 4.873,316 and 
European Application Publication No. 264,166). Developmentally-regulated promoters 
are also encompassed, for example the murine hox promoters (Kessel and Gruss (1990) 
Science 249:374-379) and the a-fetoprotein promoter (Campes and Tilghman (1989) 
Genes Dev. 3:537-546). 

The invention further provides a recombinant expression vector comprising a 
DNA molecule of the invention cloned into the expression vector in an antisense 
orientation. That is, the DNA molecule is operatively linked to a regulatory sequence in 
a manner which allows for expression (by transcription of the DNA molecule) of an 
RNA molecule which is antisense to CSAPTP mRNA. Regulatory sequences 
operatively linked to a nucleic acid cloned in the antisense orientation can be chosen 
which direct the continuous expression of the antisense RNA molecule in a variety of 
cell types, for instance viral promoters and/or enhancers, or regulatory sequences can be 
chosen which direct constitutive, tissue specific or cell type specific expression of 
antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced 
under the control of a high efficiency regulatory region, the activity of which can be 
determined by the cell type into which the vector is introduced. For a discussion of the 
regulation of gene expression using antisense genes sec Weintraub, H. et al., Antisense 
RNA as a molecular tool for genetic analysis. Reviews - Trends in Genetics, Vol. 1(1) 



Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such 
terms refer not only to the particular subject cell but to the progeny or potential progeny 
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of such a cell. Because certain modifications may occur in succeeding generations due 
to either mutation or environmental influences, such progeny may not. in fact, be 
identical to the parent cell, but are still included within the scope of the term as used 
herein. 

5 A host cell can be any prokaryotic or eukaryotic cell. For example, a CSAPTP 

protein can be expressed in bacterial cells such as E coli. insect cells, yeast or 
mammalian cells (such as Chinese hamster ovary cells (CHO) or COS cells). Other 
suitable host cells are known to those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via 

10 conventional transformation or transfection techniques. As used herein, the terms 

"transformation" and "transfection" are intended to refer to a variety of art-recognized 
techniques for introducing foreign nucleic acid (e.g.. DNA) into a host cell, including 
calcium phosphate or calcium chloride co-precipitation. DEAE-dextran-mediated 
transfection, lipofection, or electroporation. Suitable methods for transforming or 

15 transfecting host cells can be found in Sambrook. el al. (Molecular Cloning: A 

Laboratory Manual. 2nd, ed. Cold Spring Harbor Laboratory, Cold Spring Harbor 
Laboratory Press. Cold Spring Harbor, NY. 1989), and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may 

20 integrate the foreign DNA into their genome. In order to identify and select these 
integrants, a gene that encodes a selectable marker (e.g.. resistance to antibiotics) is 
generally introduced into the host cells along with the gene of interest. Preferred 
selectable markers include those which confer resistance to drugs, such as G418. 
hygromycin and methotrexate. Nucleic acid encoding a selectable marker can be 

25 introduced into a host cell on the same vector as that encoding a CSAPTP protein or can 
be introduced on a separate vector. Cells stably transiected with the introduced nucleic 
acid can be identified by drug selection (e.g.. cells that have incorporated the selectable 
marker gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in 

30 culture, can be used to produce (i.e., express) a CSAPTP protein. Accordingly, the 

invention further provides methods for producing a CSAPTP protein using the host cells 
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of the invention. In one embodiment, the method comprises culturing the host cell of 
invention (into which a recombinant expression vector encoding a CSAPTP protein has 
been introduced) in a suitable medium such that a CSAPTP protein is produced. In 
another embodiment, the method further comprises isolating a CSAPTP protein from the 
5 medium or the host cell. 

The host cells of the invention can also be used to produce nonhuman transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized 
oocyte or an embryonic stem cell into which CSAPTP-coding sequences have been 
introduced. Such host cells can then be used to create non-human transgenic animals in 

10 which exogenous CSAPTP sequences have been introduced into their genome or 

homologous recombinant animals in which endogenous CSAPTP sequences have been 
altered. Such animals are useful for studying the function and/or activity of a CSAPTP 
and for identifying and/or evaluating modulators of CSAPTP activity. As used herein, a 
"transgenic animal" is a non-human animal, preferably a mammal, more preferably a 

15 rodent such as a rat or mouse, in which one or more of the cells of the animal includes a 
transgene. Other examples of transgenic animals include non-human primates, sheep, 
dogs, cows, goats, chickens, amphibians, etc. A transgene is exogenous DNA which is 
integrated into the genome of a cell from which a transgenic animal develops and which 
remains in the genome of the mature animal, thereby directing the expression of an 

20 encoded gene product in one or more cell types or tissues of the transgenic animal. As 
used herein, a "homologous recombinant animal" is a non-human animal, preferably a 
mammal, more preferably a mouse, in which an endogenous CSAPTP gene has been 
altered by homologous recombination between the endogenous gene and an exogenous 
DNA molecule introduced into a cell of the animal, e.g., an embryonic cell of the 

25 animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing a CSAPTP- 
encoding nucleic acid into the male pronuclei of a fertilized oocyte, e.g.. by 
microinjection. retroviral infection, and allowing the oocyte to develop in a 
pseudopregnant female foster animal. The CSAPTP cDNA sequence of SEQ ID NO: 1 , 

30 SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6. SEQ ID NO:7, SEQ ID NO:9. SEQ ID 
NO: 10 or SEQ ID NO: 12 can be introduced as a transgene into the genome of a non- 
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human animal. Alternatively, a nonhuman homologue of a human CSAPTP gene, such 
as a mouse or rat CSAPTP gene, can be used as a transgene. Alternatively, a CSAPTP 
gene homologue , such as another CSAPTP family member, can be isolated based on 
hybridization to the CSAPTP cDNA sequences of SEQ ID NO: 1 , SEQ ID NO:3. SEQ 
5 ID NO:4. SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10. SEQ ID NO:12. 
or the DNA insert of the plasmid deposited with ATCC as Accession Numbers , 



Intronic sequences and polyadenylation signals can also be included in the transgene to 
increase the efficiency of expression of the transgene. A tissue-specific regulatory 

10 sequence(s) can be operably linked to a CSAPTP transgene to direct expression of a 
CSAPTP protein to particular cells. Methods for generating transgenic animals via 
embryo manipulation and microinjection, particularly animals such as mice, have 
become conventional in the art and are described, for example, in U.S. Patent Nos. 
4,736,866 and 4,870,009, both by Leder et a/., U.S. Patent No. 4.873.191 by Wagner et 

15 al. and in Hogan, B.. Manipulating the Mouse Embryo. (Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor. N.Y.. 1986). Similar methods are used for production of 
other transgenic animals. A transgenic founder animal can be identified based upon the 
presence of a CSAPTP transgene in its genome and/or expression of CSAPTP mRNA in 
tissues or cells of the animals. A transgenic founder animal can then be used to breed 

20 additional animals carrying the transgene. Moreover, transgenic animals carrying a 
transgene encoding a CSAPTP protein can further be bred to other transgenic animals 
carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains 
at least a portion of a CSAPTP gene into which a deletion, addition or substitution has 

25 been introduced to thereby alter, e.g., functionally disrupt, the CSAPTP gene. The 

CSAPTP gene can be a human gene (e.g.. the cDNA of), but more preferably, is a non- 
human homologue of a human CSAPTP gene (e.g.. a cDNA isolated by stringent 
hybridization with the nucleotide sequence of SEQ ID NOT, SEQ ID NO:3, SEQ ID 
NO:4, SEQ ID NO:6. SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:10 or SEQ ID NO:12). 

30 For example, a mouse CSAPTP gene can be used to construct a homologous 

recombination vector suitable for altering an endogenous CSAPTP gene in the mouse 



, or 



(described further in subsection I above) and used as a transgene. 
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genome. In a preferred embodiment, the vector is designed such that, upon homologous 
recombination, the endogenous CSAPTP gene is functionally disrupted (i.e.. no longer 
encodes a functional protein; also referred to as a "knock out" vector). Alternatively, the 
vector can be designed such that, upon homologous recombination, the endogenous 
5 CSAPTP gene is mutated or otherwise altered but still encodes functional protein (e.g., 
the upstream regulatory region can be altered to thereby alter the expression of the 
endogenous CSAPTP protein). In the homologous recombination vector, the altered 
portion of the CSAPTP gene is flanked at its 5' and 3' ends by additional nucleic acid 
sequence of the CSAPTP gene to allow for homologous recombination to occur between 

10 the exogenous CSAPTP gene carried by the vector and an endogenous CSAPTP gene in 
an embryonic stem cell. The additional {Tanking CSAPTP nucleic acid sequence is of 
sufficient length for successful homologous recombination with the endogenous gene. 
Typically, several kilobases of flanking DNA (both at the 5' and 3' ends) are included in 
the vector (see e.g., Thomas. K.R. and Capecchi, M. R. ( 1 987^ Cell 5 1 :503 for a 

1 5 description of homologous recombination vectors). The vector is introduced into an 
embryonic stem cell line (e.g., by eiectroporation) and cells in which the introduced 
CSAPTP gene has homologously recombined with the endogenous CSAPTP gene are 
selected (see e.g., Li, E. et aL (1992) Cell 69:915). The selected cells are then injected 
into a blastocyst of an animal (e.g., a mouse) to form aggregation chimeras (see e.g., 

20 Bradley, A. in Teratocarcinomas and Embryonic Stem Cells: A Practical Approach. E.J. 
Robertson, ed. (IRL, Oxford, 1987) pp. 1 13-152). A chimeric embry o can then be 
implanted into a suitable pseudopregnant female foster animal and the embryo brought 
to term. Progeny harboring the homologously recombined DNA in their germ cells can 
be used to breed animals in which all cells of the animal contain the homologously 

25 recombined DNA by germline transmission of the transgene. Methods for constructing 
homologous recombination vectors and homologous recombinant animals are described 
further in Bradley, A. (1991 ) Current Opinion in Biotechnology? 2:823-829 and in PCT 
International Publication Nos.: WO 90/1 1354 by Le Mouellec et aL: WO 91/01 140 by 
Smithies et aL: WO 92/0968 by Zijlstra et aL: and WO 93/04169 by Berns et aL 
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In another embodiment, transgenic non-humans animals can be produced which 
contain selected systems which allow for regulated expression of the transgene. One 
example of such a system is the cre/loxP recombinase system of bacteriophage PI . For 
a description of the cre/loxP recombinase system, see, e.g.. Lakso et al. (1992 ) PNAS 
5 89:6232-6236. Another example of a recombinase system is the FLP recombinase 

system of Saccharomyces cerevisiae (O'Gorman et al. ( 1991 ) Science 251 : 1 35 1-1 355. If 
a cre/loxP recombinase system is used to regulate expression of the transgene. animals 
containing transgenes encoding both the Cre recombinase and a selected protein are 
required. Such animals can be provided through the construction of "double" transgenic 

10 animals, e.g.. by mating two transgenic animals, one containing a transgene encoding a 
selected protein and the other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be 
produced according to the methods described in Wilmut. I. et al. (1997) Nature 385:810- 
813. In brief, a cell, e.g., a somatic cell, from the transgenic animal can be isolated and 

1 5 induced to exit the growth cycle and enter G Q phase. Alternatively, a cell. e.g.. an 
embryonic stem cell, from the inner cell mass of a developing embryo can be 
transformed with a preferred transgene. Alternatively, a cell. e.g.. a somatic cell, from 
cell culture line can be transformed with a preferred transgene and induced to exit the 
growth cycle and enter G G phase. The cell can then be fused, e.g.. through the use of 

20 electrical pulses, to an enucleated mammalian oocyte. The reconstructed oocyte is then 
cultured such that it develops to morula or blastocyte and then transferred to 
pseudopregnant female foster animal. The offspring borne of this female foster animal 
will be a clone of the animal from which the nuclear donor cell. e.g.. the somatic cell, is 
isolated. 



IV. Pharmaceutical Compositions 

The CSAPTP nucleic acid molecules, CSAPTP proteins, and anti-CSAPTP 
antibodies (also referred to herein as "active compounds") ol the invention can be 
30 incorporated into pharmaceutical compositions suitable for administration. Such 

compositions typically comprise the nucleic acid molecule, protein, or antibody and a 
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phannaceutically acceptable carrier. As used herein the language "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, 
coatings, antibacterial and antifungal agents, isotonic and absorption delaying agents, 
and the like, compatible with pharmaceutical administration. The use of such media and 
5 agents for pharmaceutically active substances is well known in the art. Except insofar as 
any conventional media or agent is incompatible with the active compound, use thereof 
in the compositions is contemplated. Supplementary active compounds can also be 
incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible 

10 w ith its intended route of administration. Examples of routes of administration include 
parenteral, e.g.. intravenous, intradermal, subcutaneous, oral (e.g.. inhalation), 
transdermal (topical), transmucosal. and rectal administration. Solutions or suspensions 
used for parenteral, intradermal, or subcutaneous application can include the following 
components: a sterile diluent such as water for injection, saline solution, fixed oils, 

1 5 polyethylene glycols, glycerine, propylene glycol or other synthetic solvents: 

antibacterial agents such as benzyl alcohol or methyl parabens: antioxidants such as 
ascorbic acid or sodium bisulfite; chelating agents such as ethylenediaminetetraacetic 
acid; buffers such as acetates, citrates or phosphates and agents for the adjustment of 
tonicity such as sodium chloride or dextrose. pH can be adjusted with acids or bases, 

20 such as hydrochloric acid or sodium hydroxide. The parenteral preparation can be 
enclosed in ampoules, disposable syringes or multiple dose vials made of glass or 
plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the 

25 extemporaneous preparation of sterile injectable solutions or dispersion. For 

intravenous administration, suitable carriers include physiological saline, bacteriostatic 
water. Cremophor EL™ (BASF. Parsippany. NJ) or phosphate buffered saline (PBS). In 
all cases, the composition must be sterile and should be fluid to the extent that easy 
syringability exists. It must be stable under the conditions of manufacture and storage 

30 and must be preserved against the contaminating action of microorganisms such as 
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for 
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example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid 
polyetheylene glycol, and the like), and suitable mixtures thereof. The proper fluidity 
can be maintained, for example, by the use of a coating such as lecithin, by the 
maintenance of the required particle size in the case of dispersion and by the use of 
5 surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens. chlorobutanol. phenol, 
ascorbic acid, thimerosal, and the like. In many cases, it will be preferable to include 
isotonic agents, for example, sugars, polyalcohols such as manitol, sorbitol, sodium 
chloride in the composition. Prolonged absorption of the injectable compositions can be 

10 brought about by including in the composition an agent which delays absorption, for 
example, aluminum monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active 
compound (e.g.. a CSAPTP protein or anti-CSAPTP antibody) in the required amount in 
an appropriate solvent with one or a combination of ingredients enumerated above, as 

15 required, followed by filtered sterilization. Generally, dispersions are prepared by 
incorporating the active compound into a sterile vehicle which contains a basic 
dispersion medium and the required other ingredients from those enumerated above. In 
the case of sterile powders for the preparation of sterile injectable solutions, the 
preferred methods of preparation are vacuum drying and freeze-drying which yields a 

20 powder of the active ingredient plus any additional desired ingredient from a previously 
sterile-filtered solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They 
can be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral 
therapeutic administration, the active compound can be incorporated with excipients and 

25 used in the form of tablets, troches, or capsules. Oral compositions can also be prepared 
using a fluid carrier for use as a mouthwash, wherein the compound in the fluid carrier is 
applied orally and swished and expectorated or swallowed. Pharmaceutically 
compatible binding agents, and/or adjuvant materials can be included as part of the 
composition. The tablets, pills, capsules, troches and the like can contain any of the 

30 following ingredients, or compounds of a similar nature: a binder such as 

microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or 
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lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant 
such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, 
e.g., a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, 
and include, for example, for transmucosal administration, detergents, bile salts, and 
fusidic acid derivatives. Transmucosal administration can be accomplished through the 
use of nasal sprays or suppositories. For transdermal administration, the active 
compounds are formulated into ointments, salves, gels, or creams as generally known in 
the art. 

The compounds can also be prepared in the form of suppositories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention 
enemas for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will 
protect the compound against rapid elimination from the body, such as a controlled 
release formulation, including implants and microencapsulated delivery systems. 
Biodegradable, biocompatible polymers can be used, such as ethylene vinyl acetate, 
polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic acid. 
Methods for preparation of such formulations will be apparent to those skilled in the art. 
The materials can also be obtained commercially from Alza Corporation and Nova 
Pharmaceuticals, Inc. Liposomal suspensions (including liposomes targeted to infected 
cells with monoclonal antibodies to viral antigens) can also be used as pharmaceutically 
acceptable carriers. These can be prepared according to methods known to those skilled 
in the art, for example, as described in U.S. Patent No. 4,522,81 1 . 
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It is especially advantageous to formulate oral or parenteral compositions in 
dosage unit form for ease of administration and uniformity of dosage. Dosage unit form 
as used herein includes physically discrete units suited as unitary dosages for the subject 
to be treated; each unit containing a predetermined quantity of active compound 
5 calculated to produce the desired therapeutic effect in association with the required 

pharmaceutical carrier. The specification for the dosage unit forms of the invention are 
dictated by and directly dependent on the unique characteristics of the active compound 
and the particular therapeutic effect to be achieved, and the limitations inherent in the art 
of compounding such an active compound for the treatment of individuals. 

10 Toxicity and therapeutic efficacy of such compounds can be determined by 

standard pharmaceutical procedures in cell cultures or experimental animals, e.g., for 
determining the LD50 (the dose lethal to 50% of the population) and the ED50 (the dose 
therapeutically effective in 50% of the population). The dose ratio between toxic and 
therapeutic effects is the therapeutic index and it can be expressed as the ratio 

15 LD50/ED50. Compounds which exhibit large therapeutic indices are preferred. While 
compounds that exhibit toxic side effects may be used, care should be taken to design a 
delivery system that targets such compounds to the site of affected tissue in order to 
minimize potential damage to uninfected cells and. thereby, reduce side effects. 

The data obtained from the cell culture assays and animal studies can be used in 

20 formulating a range of dosage for use in humans. The dosage of such compounds lies 
preferably within a range of circulating concentrations that include the ED50 with little 
or no toxicity. The dosage may vary within this range depending upon the dosage form 
employed and the route of administration utilized. For any compound used in the 
method of the invention, the therapeutically effective dose can be estimated initially 

25 from cell culture assays. A dose may be formulated in animal models to achieve a 

circulating plasma concentration range that includes the IC50 (i.e., the concentration of 
the test compound which achieves a half-maximal inhibition of symptoms) as 
determined in cell culture. Such information can be used to more accurately determine 
useful doses in humans. Levels in plasma may be measured, for example, by high 

30 performance liquid chromatography. 
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The nucleic acid molecules of the invention can be inserted into vectors and used 
as gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for 
example, intravenous injection, local administration (see U.S. Patent 5,328,470) or by 
stereotactic injection (see e.g., Chen el trf. (1994) /W,^V 91 :3054-3057). The 
5 pharmaceutical preparation of the gene therapy vector can include the gene therapy 

vector in an acceptable diluent, or can comprise a slow release matrix in which the gene 
delivery vehicle is imbedded. Alternatively, where the complete gene delivery vector 
can be produced intact from recombinant cells, e.g., retroviral vectors, the 
pharmaceutical preparation can include one or more cells which produce the gene 
10 delivery system. 

The pharmaceutical compositions can be included in a container, pack, or 
dispenser together with instructions for administration. 

V. Uses and Methods of the Invention 
15 The nucleic acid molecules, proteins, protein homologues, and antibodies 

described herein can be used in one or more of the follow ing methods: a) screening 
assays; b) predictive medicine (e.g., diagnostic assays, prognostic assays, monitoring 
clinical trials, and pharmacogenetics); and c) methods of treatment (e.g., therapeutic and 
prophylactic). 

20 As described herein, a CSAPTP protein of the invention has one or more of the 

following activities: (i) interaction of a CSAPTP protein with a CSAPTP target 
molecule; (ii) interaction of a CSAPTP protein with a CSAPTP target molecule, 
wherein the CSAPTP target is a ligand, e.g., phosphorylated amino acid residue of a 
phosphorylated protein, e.g., a phosphatase, for example, a cell cycle regulatory 

25 phosphatase, e.g., Cdc25A phosphatase, a cell cycle phosphatase which regulates the 

Gl/S-phase transition, a CSAPTPase, a kinase, e.g.. Mitogen Activating Protein (MAP) 
kinase, or a Cardiovascular Associated Protein Tyrosine Kinase (CSAPTK); (iii) 
interaction of a CSAPTP protein with a CSAPTP target molecule, wherein the CSAPTP 
target is a receptor, e.g.. insulin receptor, insulin receptor substrate 1 ; (iv) interaction of 

30 a CSAPTP protein with a CSAPTP target molecule, wherein the CSAPTP target is a 
viral protein, e.g., vaccinia viral transcription-mediating proteins. Myxoma viral 
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proteins, Shope Fibroma viral proteins, Leishmania donovani, Trypanosoma brucei and 
Trypanosoma cruzi viral proteins. 

Further, as described herein, a CSAPTP protein of the invention has one or more of the 
above activities and can thus be used in, for example, the: (1 ) regulation of cell cycle, 
5 e.g., dephosphorylation of phosphorylated proteins involved in the cell cycle, e.g., 

proliferation-mediating proteins, e.g., Cdc25A, a cell cycle phosphatase which regulates 
the Gl/S-phase transition, e.g., antiproliferative proteins, either in vitro, in vivo or in 
situ; (2) mediation of viral pathogenicity, e.g., viral phosphatase mediated 
dephosphorylation of host phosphorylated proteins, for example, viral induced disease, 

10 e.g.. Yersinia pathogenesis, for example. Yersinia pestis (Bubonic Plague), e.g.. viral 
phosphatase mediated dephosphorylation of host anti-proliferative phosphorylated 
proteins, for example, viral induced proliferative diseases, e.g.. viral induced cancers, 
either in vitro, in vivo or in situ; (3) regulation of the phosphorylation state of receptors, 
e.g., insulin receptor, e.g., insulin receptor substrate 1 , either in vitro, in vivo or in situ. 

15 The isolated nucleic acid molecules of the invention can be used, for example, to 

express CSAPTP protein (e.g.. via a recombinant expression vector in a host cell in gene 
therapy applications), to detect CSAPTP mRNA (e.g.. in a biological sample) or a 
genetic alteration in a CSAPTP gene, and to modulate CSAPTP activity, as described 
further below. The CSAPTP proteins can be used to treat disorders characterized by 

20 insufficient or excessive production of a CSAPTP or CSAPTP target molecules. In 
addition, the CSAPTP proteins can be used to screen for naturally occurring CSAPTP 
target molecules, to screen for drugs or compounds which modulate CSAPTP activity, 
as well as to treat disorders characterized by insufficient or excessive production of 
CSAPTP protein or production of CSAPTP protein forms which have decreased or 

25 aberrant activity compared to CSAPTP wild type protein. Moreover, the anti-CSAPTP 
antibodies of the invention can be used to detect and isolate CSAPTP proteins, regulate 
the bioavailability of CSAPTP proteins, and modulate CSAPTP activity. 

Accordingly one embodiment of the present invention involves a method of use 
(e.g., a diagnostic assay, prognostic assay, or a prophylactic/therapeutic method of 

30 treatment) wherein a molecule of the present invention (e.g., a CSAPTP protein, 
CSAPTP nucleic acid, or a CSAPTP modulator) is used, for example, to diagnose. 



WO 00/18890 




PCT/US99/22924 



- 82 - 



prognose and/or treat a disease and/or condition in which any of the aforementioned 
activities (i.e.. activities (i) - (iv) and (1 ) - (3) in the above paragraph) is indicated. In 
another embodiment, the present invention involves a method of use (e.g., a diagnostic 
assay, prognostic assay, or a prophylactic/therapeutic method of treatment) wherein a 
5 molecule of the present invention (e.g., a CSAPTP protein, CSAPTP nucleic acid, or a 
CSAPTP modulator) is used, for example, for the diagnosis, prognosis, and/or treatment 
of subjects, preferably a human subject, in which any of the aforementioned activities is 
pathologically perturbed. In a preferred embodiment, the methods of use (e.g.. 
diagnostic assays, prognostic assays, or prophylactic/therapeutic methods of treatment) 

10 involve administering to a subject, preferably a human subject, a molecule of the present 
invention (e.g.. a CSAPTP protein, CSAPTP nucleic acid, or a CSAPTP modulator) for 
the diagnosis, prognosis, and/or therapeutic treatment. In another embodiment, the 
methods of use (e.g.. diagnostic assays, prognostic assays, or prophylactic/therapeutic 
methods of treatment) involve administering to a human subject a molecule of the 

15 present invention (e.g., a CSAPTP protein. CSAPTP nucleic acid, or a CSAPTP 
modulator). 

A. Screening Assays : 

The invention provides a method (also referred to herein as a "screening assay") 
20 for identifying modulators, i.e.. candidate or test compounds or agents (e.g., peptides, 
peptidomimetics, small molecules or other drugs) which bind to CSAPTP proteins, have 
a stimulatory or inhibitory effect on, for example, CSAPTP expression or CSAPTP 
activity, or have a stimulatory or inhibitor}' effect on, for example, the activity of an 
CSAPTP target molecule. 
25 In one embodiment, the invention provides assays for screening candidate or test 

compounds which are target molecules of a CSAPTP protein or polypeptide or 
biologically active portion thereof. In another embodiment, the invention provides 
assays for screening candidate or test compounds which bind to or modulate the activity 
of a CSAPTP protein or polypeptide or biologically active portion thereof. The test 
30 compounds of the present invention can be obtained using any of the numerous 

approaches in combinatorial library methods known in the art. including: biological 



BNSDOCID - WO 001HB90A3 IA> 



WO 00/18890 




PCT/US99/22924 



libraries; spatially addressable parallel solid phase or solution phase libraries; synthetic 
library methods requiring deconvolution; the 'one-bead one-compound' library method; 
and synthetic library methods using affinity chromatography selection. The biological 
library approach is limited to peptide libraries, while the other four approaches are 
applicable to peptide, non-peptide oligomer or small molecule libraries of compounds 
(Lam. K.S. (1997) Anticancer Drug Des. 12:145). 

Examples of methods for the synthesis of molecular libraries can be found in the 
art, for example in: DeWitt et al. (1993) Proc. Natl Acad. Sci. U.S.A. 90:6909: Erb et 
al. (1994) Proc. Natl Acad. Sci. USA 91:1 1422; Zuckermann et al (1994). J. Med 
Chem. 37:2678; Cho <?/ al. (1993) Science 261 :1303; Carrell et al (\994) Angew. Chem. 
Int. Ed. Engl. 33:2059; Carell et al. (1994) Angew. Chem. Int. Ed. Engl 33:2061: and in 
Gallop etal (1994) J. Med. Chem. 37:1233. 

Libraries of compounds may be presented in solution (e.g., Houghten ( 1 992) 
Biotechniques 13:412-421), or on beads ( Lam (1991) Nature 354:82-84), chips (Fodor 
(1993) Nature 364:555-556), bacteria (Ladner USP 5,223.409), spores (Ladner USP 
'409). plasmids (Cull et al (1 992) Proc Natl Acad Sci USA 89: 1 865-1 869) or on phage 
(Scott and Smith (1990) Science 249:386-390); (Devlin (1990) Science 249:404-406); 
(Cwirlae/ al (1990) Proc. Natl Acad. Sci. 87:6378-6382); (Felici (1991) J. Mol Biol 
222:301-310); (Ladner supra.). 

In one embodiment, an assay is a cell-based assay in which a cell which 
expresses a CSAPTP protein or biologically active portion thereof is contacted with a 
test compound and the ability of the test compound to modulate CSAPTP activity 
determined. Determining the ability of the test compound to modulate CSAPTP activity- 
can be accomplished by monitoring the bioactivity of the CSAPTP protein or 
biologically active portion thereof. The cell, for example, can be of mammalian origin 
or a yeast cell. Determining the ability of the test compound to modulate CSAPTP 
activity can be accomplished, for example, by coupling the CSAPTP protein or 
biologically active portion thereof with a radioisotope or enzymatic label such that 
binding of the CSAPTP protein or biologically active portion thereof to its cognate 
target molecule can be determined by detecting the labeled CSAPTP protein or 
biologically active portion thereof in a complex. For example, compounds (e.g.. 
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CSAPTP protein or biologically active portion thereof) can be labeled with 35 S , 
1 4 C, or ^H. either directly or indirectly, and the radioisotope detected by direct counting 
of radioemmission or by scintillation counting. Alternatively, compounds can be 
enzymatically labeled with, for example, horseradish peroxidase, alkaline phosphatase, 
5 or luciferase, and the enzymatic label detected by determination of conversion of an 
appropriate substrate to product. 

It is also within the scope of this invention to determine the ability of a 
compound (e.g., CSAPTP protein or biologically active portion thereof) to interact with 
its cognate target molecule without the labeling of any of the interactants. For example. 

10 a microphysiometer can be used to detect the interaction of a compound with its cognate 
target molecule without the labeling of either the compound or the receptor. McConnell, 
H. M. et al (1992) Science 257:1906-1912. As used herein, a "microphysiometer" 
(e.g., Cytosensor) is an analytical instrument that measures the rate at which a cell 
acidifies its environment using a light-addressable potentiometric sensor (LAPS). 

1 5 Changes in this acidification rate can be used as an indicator of the interaction between 
compound and receptor. 

In a preferred embodiment, the assay comprises contacting a cell which 
expresses a CSAPTP protein or biologically active portion thereof, with a target 
molecule to form an assay mixture, contacting the assay mixture with a test compound, 

20 and determining the ability of the test compound to modulate the activity of the 

CSAPTP protein or biologically active portion thereof, wherein determining the ability 
of the test compound to modulate the activity of the CSAPTP protein or biologically 
active portion thereof, comprises determining the ability of the test compound to 
modulate a biological activity of the CSAPTP expressing cell (e.g., determining the 

25 ability of the test compound to modulate cell proliferation, viral replication, and/or 
receptor regulation). 

In another preferred embodiment, the assay comprises contacting a cell which is 
responsive to a CSAPTP protein or biologically active portion thereof, with a CSAPTP 
protein or biologically-active portion thereof, to form an assay mixture, contacting the 

30 assay mixture with a test compound, and determining the ability of the test compound to 
modulate the activity of the CSAPTP protein or biologically active portion thereof. 
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wherein determining the ability of the test compound to modulate the activity of the 
CSAPTP protein or biologically active portion thereof comprises determining the ability 
of the test compound to modulate a biological activity of the CSAPTP-responsive cell 
(e.g.. determining the ability of the test compound to modulate cell proliferation, viral 
5 replication, and/or receptor regulation). 

In another embodiment, an assay is a cell-based assay comprising contacting a 
cell expressing a CSAPTP target molecule with a test compound and determining the 
ability of the test compound to modulate (e.g. stimulate or inhibit) the activity of the 
CSAPTP target molecule. Determining the ability of the test compound to modulate the 
10 activity of a CSAPTP target molecule can be accomplished, for example, by determining 
the ability of the CSAPTP protein to bind to or interact with the CSAPTP target 
molecule. 

Determining the ability of the CSAPTP protein to bind to or interact with a 
CSAPTP target molecule can be accomplished by one of the methods described above 

1 5 for determining direct binding. In a preferred embodiment, determining the ability of 
the CSAPTP protein to bind to or interact with a CSAPTP target molecule can be 
accomplished by determining the activity of the target molecule. For example, the 
activity of the target molecule can be determined by detecting dephosphorylation of a 
phosphorylated protein. For example, the activity of the target molecule can be 

20 determined by detecting induction of a cellular second messenger of the target (i.e. 

intracellular Ca~ + . diacylglycerol. IP3. etc.), detecting catalytic/enzymatic activity of the 
target an appropriate substrate, detecting the induction of a reporter gene (comprising a 
target-responsive regulatory- element operatively linked to a nucleic acid encoding a 
detectable marker, e.g.. luciferase). or detecting a target-regulated cellular response, for 

25 example, cell proliferation, viral replication, and/or receptor regulation 

In yet another embodiment, an assay of the present invention is a cell-free assay 
in which a CSAPTP protein or biologically active portion thereof is contacted with a test 
compound and the ability of the test compound to bind to the CSAPTP protein or 
biologically active portion thereof is determined. Binding of the test compound to the 

30 CSAPTP protein can be determined either directly or indirectly as described above. In a 
preferred embodiment, the assay includes contacting the CSAPTP protein or 
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biologically active portion thereof with a known compound which binds CSAPTP (e.g., 
a CSAPTP target molecule) to form an assay mixture, contacting the assay mixture with 
a test compound, and determining the ability of the test compound to interact with a 
CSAPTP protein, wherein determining the ability of the test compound to interact with a 
5 CSAPTP protein comprises determining the ability of the test compound to 

preferentially bind to CSAPTP or biologically active portion thereof as compared to the 
known compound. 

In another embodiment, the assay is a cell-free assay in which a CSAPTP protein 
or biologically active portion thereof is contacted with a test compound and the ability of 

10 the test compound to modulate (e.g., stimulate or inhibit) the activity of the CSAPTP 
protein or biologically active portion thereof is determined. Determining the ability of 
the test compound to modulate the activity of a CSAPTP protein can be accomplished, 
for example, by determining the ability of the CSAPTP protein to bind to a CSAPTP 
target molecule by one of the methods described above for determining direct binding. 

1 5 Determining the ability of the CSAPTP protein to bind to a CSAPTP target molecule 
can also be accomplished using a technology such as real-time Biomolecular Interaction 
Analysis (BIA). Sjolander, S. and Urbaniczky, C. (1991) AnaL Chem. 63:2338-2345 
and Szabo et al (1995) Curr. Opin. Struct. Biol. 5:699-705. As used herein, "BIA" is a 
technology for studying biospecific interactions in real time, without labeling any of the 

20 interactants (e.g., BIAcore). Changes in the optical phenomenon of surface plasmon 
resonance (SPR) can be used as an indication of real-time reactions between biological 
molecules. 

In an alternative embodiment, determining the ability of the test compound to 
modulate the activity of a CSAPTP protein can be accomplished by determining the 
25 ability of the CSAPTP protein to further modulate the activity of a downstream effector 
(e.g.. a transcriptionally activated immediate early response pathway component) of a 
CSAPTP target molecule. For example, the activity of the effector molecule on an 
appropriate target can be determined or the binding of the effector to an appropriate 
target can be determined as previously described. 
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In yet another embodiment, the cell-free assay involves contacting a CSAPTP 
protein or biologically active portion thereof with a known compound which binds the 
CSAPTP protein to form an assay mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with the 
CSAPTP protein, wherein determining the ability of the test compound to interact with 
the CSAPTP protein comprises determining the ability of the CSAPTP protein to 
preferentially bind to or modulate the activity of a CSAPTP target molecule. 

The cell-free assays of the present invention are amenable to use of both soluble 
and/or membrane-bound forms of isolated proteins (e.g. CSAPTP proteins or 
biologically active portions thereof or receptors to which CSAPTP targets bind). In the 
case of cell-free assays in which a membrane-bound form of an isolated protein is used 
(e.g., a cell surface receptor) it may be desirable to utilize a solubilizing agent such that 
the membrane-bound form of the isolated protein is maintained in solution. Examples of 
such solubilizing agents include non-ionic detergents such as n-octylglucoside, n- 
dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, decanoyl-N- 
methylglucamide, Triton® X-100, Triton® X-l 14, Thesit®, Isotridecypoly(ethylene 
glycol ether) n , 3-[(3-cholamidopropyl)dimethylamminio]-l -propane sulfonate 
(CHAPS), 3-[(3-cholamidopropyl)dimethylamminio]-2-hydroxy-l -propane sulfonate 
(CHAPSO), or N-dodecyl=N,N-dimethyl-3-ammonio-l -propane sulfonate. 

In more than one embodiment of the above assay methods of the present 
invention, it may be desirable to immobilize either CSAPTP or its target molecule to 
facilitate separation of complexed from uncomplexed forms of one or both of the 
proteins, as well as to accommodate automation of the assay. Binding of a test 
compound to a CSAPTP protein, or interaction of a CSAPTP protein with a target 
molecule in the presence and absence of a candidate compound, can be accomplished in 
any vessel suitable for containing the reactants. Examples of such vessels include 
microtitre plates, test tubes, and micro-centrifuge tubes. In one embodiment, a fusion 
protein can be provided which adds a domain that allows one or both of the proteins to 
be bound to a matrix. For example, glutathione-S-transferase/ CSAPTP fusion proteins 
or glutathione-S-transferase/target fusion proteins can be adsorbed onto glutathione 
sepharose beads (Sigma Chemical. St. Louis. MO) or glutathione derivatized microtitre 
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plates, which arc then combined with the test compound or the test compound and either 
the non-adsorbed target protein or CSAPTP protein, and the mixture incubated under 
conditions conducive to complex formation (e.g.. at physiological conditions for salt and 
pi I). Following incubation, the beads or microtitre plate wells are washed to remove 
5 any unbound components, the matrix immobilized in the case of beads, complex 

determined either directly or indirectly, for example, as described above. Alternatively, 
the complexes can be dissociated from the matrix, and the level of CSAPTP binding or 
activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 

10 screening assays of the inv ention. For example, either a CSAPTP protein or a CSAPTP 
target molecule can be immobilized utilizing conjugation of biotin and streptavidin. 
Biotinylated CSAPTP protein or target molecules can be prepared from biotin-NHS (N- 
hydroxy-succinimide) using techniques well known in the art (e.g., biotinylation kit. 
Pierce Chemicals, Rockford, IL). and immobilized in the wells of streptavidin-coated 96 

15 well plates (Pierce Chemical). Alternatively, antibodies reactive with CSAPTP protein 
or target molecules but which do not interfere w ith binding of the CSAPTP protein to its 
target molecule can be derivatized to the wells of the plate, and unbound target or 
CSAPTP protein trapped in the wells by antibody conjugation. Methods for detecting 
such complexes, in addition to those described above for the GST-immobilized 

20 complexes, include immunodetection of complexes using antibodies reactive w ith the 
CSAPTP protein or target molecule, as well as enzyme-linked assays which rely on 
detecting an enzymatic activity associated with the CSAPTP protein or target molecule. 

In another embodiment, modulators of CSAPTP expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of 

25 CSAPTP mRNA or protein in the cell is determined. The level of expression of 

CSAPTP mRNA or protein in the presence of the candidate compound is compared to 
the level of expression of CSAPTP mRNA or protein in the absence of the candidate 
compound. The candidate compound can then be identified as a modulator of CSAP TP 
expression based on this comparison. For example, when expression of CSAPTP 

30 mRNA or protein is greater (statistically significantly greater) in the presence of the 
candidate compound than in its absence, the candidate compound is identified as a 
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stimulator of CSAPTP mRNA or protein expression. Alternatively, when expression of 
CSAPTP mRNA or protein is less (statistically significantly less) in the presence of the 
candidate compound than in its absence, the candidate compound is identified as an 
inhibitor of CSAPTP mRNA or protein expression. The level of CSAPTP mRNA or 
5 protein expression in the cells can be determined by methods described herein for 
detecting CSAPTP mRNA or protein. 

In yet another aspect of the invention, the CSAPTP proteins can be used as "bait 
proteins" in a two-hybrid assay or three-hybrid assay (see, e.g., U.S. Patent No. 
5,283,317; Zervos et ah (1993) Cell 72:223-232; Madura et ai (1993) J. Biol. Chem. 

10 268:12046-12054; Bartcl et aL (1993) Biotechniques 14:920-924; Iwabuchi et al 
(1993) Oncogene 8:1693-1696; and Brent WO94/10300). to identify other proteins, 
which bind to or interact with CSAPTP ("CSAPTP-binding proteins" or "CSAPTP-bp") 
and are involved in CSAPTP activity. Such CSAPTP-binding proteins are also likely to 
be involved in the propagation of signals by the CSAPTP proteins or CSAPTP targets 

15 as, for example, downstream elements of a CSAPTP-mediated signaling pathway. 
Alternatively, such CSAPTP-binding proteins are likely to be CSAPTP inhibitors. 

The two-hybrid system is based on the modular nature of most transcription 
factors, which consist of separable DNA-binding and activation domains. Briefly, the 
assay utilizes two different DNA constructs. In one construct, the gene that codes for a 

20 CSAPTP protein is fused to a gene encoding the DNA binding domain of a known 
transcription factor (e.g., GAL-4). In the other construct, a DNA sequence, from a 
library of DNA sequences, that encodes an unidentified protein ("prey" or "sample") is 
fused to a gene that codes for the activation domain of the known transcription factor. If 
the "bait" and the "prey" proteins are able to interact, in vivo, forming a CSAPTP- 

25 dependent complex, the DNA-binding and activation domains of the transcription factor 
are brought into close proximity. This proximity allows transcription of a reporter gene 
(e.g., LacZ) which is operably linked to a transcriptional regulatory site responsive to the 
transcription factor. Expression of the reporter gene can be detected and cell colonies 
containing the functional transcription factor can be isolated and used to obtain the 

30 cloned gene which encodes the protein which interacts with the CSAPTP protein. 
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This invention further pertains to novel agents identified hy the above-described 
screening assays and to processes for producing such agents by use of these assays. 
Accordingly, in one embodiment, the present invention includes a compound or agent 
obtainable by a method comprising the steps of any one of the aforementioned screening 
5 assays (e.g., cell-based assays or cell-free assays). For example, in one embodiment, the 
invention includes a compound or agent obtainable by a method comprising contacting a 
cell which expresses a CSAPTP target molecule with a test compound and the 
determining the ability of the test compound to bind to, or modulate the activity of. the 
CSAPTP target molecule. In another embodiment, the invention includes a compound 

10 or agent obtainable by a method comprising contacting a cell which expresses a 

CSAPTP target molecule with a CSAPTP protein or biologically-active portion thereof, 
to form an assay mixture, contacting the assay mixture with a test compound, and 
determining the ability of the test compound to interact with, or modulate the activity of, 
the CSAPTP target molecule. In another embodiment, the invention includes a 

15 compound or agent obtainable by a method comprising contacting a CSAPTP protein or 
biologically active portion thereof with a test compound and determining the ability of 
the test compound to bind to, or modulate (e.g., stimulate or inhibit) the activity of, the 
CSAPTP protein or biologically active portion thereof. In yet another embodiment, the 
present invention included a compound or agent obtainable by a method comprising 

20 contacting a CSAPTP protein or biologically active portion thereof with a known 

compound which binds the CSAPTP protein to form an assay mixture, contacting the 
assay mixture with a test compound, and determining the ability of the test compound to 
interact with, or modulate the activity of the CSAPTP protein. 

Accordingly, it is within the scope of this invention to further use an agent 

25 identified as described herein in an appropriate animal model. For example, an agent 
identified as described herein (e.g., a CSAPTP modulating agent, an antisense CSAPTP 
nucleic acid molecule, a CSAPTP-specific antibody, or a CSAPTP-binding partner) can 
be used in an animal model to determine the efficacy, toxicity, or side effects of 
treatment with such an agent. Alternatively, an agent identified as described herein can 

30 be used in an animal model to determine the mechanism of action of such an agent. 
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Furthermore, this invention pertains to uses of novel agents identified by the above- 
described screening assays for treatments as described herein. 

The present invention also pertains to uses of novel agents identified by the 
above-described screening assays for diagnoses, prognoses, and treatments as described 
5 herein. Accordingly, it is within the scope of the present invention to use such agents in 
the design, formulation, synthesis, manufacture, and/or production of a drug or 
pharmaceutical composition for use in diagnosis, prognosis, or treatment, as described 
herein. For example, in one embodiment, the present invention includes a method of 
synthesizing or producing a drug or pharmaceutical composition by reference to the 

10 structure and/or properties of a compound obtainable by one of the above-described 
screening assays. For example, a drug or pharmaceutical composition can be 
synthesized based on the structure and/or properties of a compound obtained by a 
method in which a cell which expresses a CSAPTP target molecule is contacted with a 
test compound and the ability of the test compound to bind to, or modulate the activity 

1 5 of, the CSAPTP target molecule is determined. In another exemplary embodiment, the 
present invention includes a method of synthesizing or producing a drug or 
pharmaceutical composition based on the structure and/or properties of a compound 
obtainable by a method in which a CSAPTP protein or biologically active portion 
thereof is contacted with a test compound and the ability of the test compound to bind 

20 to, or modulate (e.g., stimulate or inhibit) the activity of. the CSAPTP protein or 
biologically active portion thereof is determined. 

B. Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the 
25 corresponding complete gene sequences) can be used in numerous ways as 

polynucleotide reagents. For example, these sequences can be used to: (i) map their 
respective genes on a chromosome; and, thus, locate gene regions associated with 
genetic disease; (ii) identify an individual from a minute biological sample (tissue 
typing); and (iii) aid in forensic identification of a biological sample. These applications 
30 are described in the subsections below. 
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1 . Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is 
called chromosome mapping. Accordingly, portions or fragments of the CSAPTP 
5 nucleotide sequences, described herein, can be used to map the location of the CSAPTP 
genes on a chromosome. The mapping of the CSAPTP sequences to chromosomes is an 
important first step in correlating these sequences with genes associated with disease. 

Briefly, CSAPTP genes can be mapped to chromosomes by preparing PCR 
primers (preferably 15-25 bp in length) from the CSAPTP nucleotide sequences. 

10 Computer analysis of the CSAPTP sequences can be used to predict primers that do not 
span more than one exon in the genomic DNA. thus complicating the amplification 
process. These primers can then be used for PCR screening of somatic cell hybrids 
containing individual human chromosomes. Only those hybrids containing the human 
gene corresponding to the CSAPTP sequences will yield an amplified fragment. 

15 Somatic cell hybrids are prepared by fusing somatic cells from different 

mammals (e.g., human and mouse cells). As hybrids of human and mouse cells grow 
and divide, they gradually lose human chromosomes in random order, but retain the 
mouse chromosomes. By using media in which mouse cells cannot grow, because they 
lack a particular enzyme, but human cells can, the one human chromosome that contains 

20 the gene encoding the needed enzyme, will be retained. By using various media, panels 
of hybrid cell lines can be established. Each cell line in a panel contains either a single 
human chromosome or a small number of human chromosomes, and a full set of mouse 
chromosomes, allowing easy mapping of individual genes to specific human 
chromosomes. (D'Eustachio P. et aL (1983) Science 220:91 9-924). Somatic cell 

25 hybrids containing only fragments of human chromosomes can also be produced by 
using human chromosomes with translocations and deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a 
particular sequence to a particular chromosome. Three or more sequences can be 
assigned per day using a single thermal cycler. Using the CSAPTP nucleotide 

30 sequences to design oligonucleotide primers, sublocalization can be achieved with 

panels of fragments from specific chromosomes. Other mapping strategies which can 
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similarly be used to map a 9o, lp, or lv sequence to its chromosome include in situ 
hybridization (described in Fan, Y. et al. (1990) PNAS, 87:6223-27), pre-screening with 
labeled flow-sorted chromosomes, and pre-selection by hybridization to chromosome 
specific cDNA libraries. 
5 Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 

chromosomal spread can further be used to provide a precise chromosomal location in 
one step. Chromosome spreads can be made using cells whose division has been 
blocked in metaphase by a chemical such as colcemid that disrupts the mitotic spindle. 
The chromosomes can be treated briefly with trypsin, and then stained with Gicmsa. A 

10 pattern of light and dark bands develops on each chromosome, so that the chromosomes 
can be identified individually. The FISH technique can be used with a DNA sequence 
as short as 500 or 600 bases. However, clones larger than 1 ,000 bases have a higher 
likelihood of binding to a unique chromosomal location with sufficient signal intensity 
for simple detection. Preferably 1,000 bases, and more preferably 2,000 bases will 

1 5 suffice to get good results at a reasonable amount of time. For a review of this 

technique, see Verma et al. Human Chromosomes: A Manual of Basic Techniques 
(Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 

20 marking multiple sites and/or multiple chromosomes. Reagents corresponding to 

noncoding regions of the genes actually are preferred for mapping purposes. Coding 
sequences are more likely to be conserved within gene families, thus increasing the 
chance of cross hybridizations during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the 

25 physical position of the sequence on the chromosome can be correlated with genetic map 
data. (Such data are found, for example, in V. McKusick, Mendelian Inheritance in 
Man. available on-line through Johns Hopkins University Welch Medical Library). The 
relationship between a gene and a disease, mapped to the same chromosomal region, can 
then be identified through linkage analysis (co-inheritance of physically adjacent genes), 

30 described in, for example, Egeland. J. et al (1987) Nature, 325:783-787. 
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Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the CSAPTP gene, can be determined. If a 
mutation is observed in some or all of the affected individuals but not in any unaffected 
individuals, then the mutation is likely to be the causative agent of the particular disease. 
5 Comparison of affected and unaffected individuals generally involves first looking for 
structural alterations in the chromosomes, such as deletions or translocations that are 
visible from chromosome spreads or detectable using PCR based on that DNA sequence. 
Ultimately, complete sequencing of genes from several individuals can be performed to 
confirm the presence of a mutation and to distinguish mutations from polymorphisms. 

10 

2. Tissue Typing 

The CSAPTP sequences of the present invention can also be used to identify 
individuals from minute biological samples. The United States military, for example, is 
considering the use of restriction fragment length polymorphism (RFLP) for 

15 identification of its personnel. In this technique, an individual's genomic DNA is 

digested with one or more restriction enzymes, and probed on a Southern blot to yield 
unique bands for identification. This method does not suffer from the current limitations 
of "Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The sequences of the present invention are useful as additional DNA markers 

20 for RFLP (described in U.S. Patent 5,272,057). 

Furthermore, the sequences of the present invention can be used to provide an 
alternative technique which determines the actual base-by-base DNA sequence of 
selected portions of an individual's genome. Thus, the CSAPTP nucleotide sequences 
described herein can be used to prepare two PCR primers from the 5 f and 3 ? ends of the 

25 sequences. These primers can then be used to amplify an individual's DNA and 
subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this 
manner, can provide unique individual identifications, as each individual will have a 
unique set of such DNA sequences due to allelic differences. The sequences of the 

30 present invention can be used to obtain such identification sequences from individuals 
and from tissue. The CSAPTP nucleotide sequences of the invention uniquely represent 
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portions of the human genome. Allelic variation occurs to some degree in the coding 
regions of these sequences, and to a greater degree in the noncoding regions. It is 
estimated that allelic variation between individual humans occurs with a frequency of 
about once per each 500 bases. Each of the sequences described herein can. to some 
5 degree, be used as a standard against which DNA from an individual can be compared 
for identification purposes. Because greater numbers of polymorphisms occur in the 
noncoding regions, fewer sequences are necessary to differentiate individuals. The 
noncoding sequences of SEQ ID NO: 1 . SEQ ID NO:3, SEQ ID NO:4. SEQ ID NO:6. 
SEQ ID NO:7. SEQ ID NO:9. SEQ ID NO: 1 0 and SEQ ID NO: 1 2 can comfortably 

10 provide positive individual identification with a panel of perhaps 10 to 1,000 primers 
which each yield a noncoding amplified sequence of 100 bases. If predicted coding 
sequences, such as those in SEQ ID NO: 1 , SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, 
SEQ ID NO:7. SEQ ID NO:9. SEQ ID NO: 1 0 and SEQ ID NO: 1 2 are used, a more 
appropriate number of primers for positive individual identification would be 500-2.000. 

15 If a panel of reagents from CSAPTP nucleotide sequences described herein is 

used to generate a unique identification database for an individual, those same reagents 
can later be used to identify tissue from that individual. Using the unique identification 
database, positive identification of the individual, living or dead, can be made from 
extremely small tissue samples. 



3. Use of Partial CSAPTP Sequences in Forensic Biology 
DNA-based identification techniques can also be used in forensic biology. 
Forensic biology is a scientific field employing genetic typing of biological evidence 
found at a crime scene as a means for positively identifying, for example, a perpetrator 
25 of a crime. To make such an identification. PCR technology can be used to amplify 
DNA sequences taken from very small biological samples such as tissues, e.g.. hair or 
skin, or body fluids, e.g., blood, saliva, or semen found at a crime scene. The amplified 
sequence can then be compared to a standard, thereby allowing identification of the 
origin of the biological sample. 



20 
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1 he sequences of the present invention can be used to provide polynucleotide 
reagents, e.g., PCR primers, targeted to specific loci in the human genome, which can 
enhance the reliability of DNA-based forensic identifications by. for example, providing 
another "identification marker" (i.e. another DNA sequence that is unique to a particular 
5 individual). As mentioned above, actual base sequence information can be used for 
identification as an accurate alternative to patterns formed by restriction enzyme 
generated fragments. Sequences targeted to noncoding regions of SEQ ID NO: 1 . SEQ 
ID NO:3. SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9. SEQ ID NO:10 
and SEQ ID NO: 12 are particularly appropriate for this use as greater numbers of 

10 polymorphisms occur in the noncoding regions, making it easier to differentiate 
individuals using this technique. Examples of poly nucleotide reagents include the 
CSAPTP nucleotide sequences or portions thereof, e.g., fragments derived from the 
noncoding regions of SEQ ID NO:l. SEQ ID NO:3. SEQ ID NO:4. SEQ ID NO:6. SEQ 
ID NO:7. SEQ ID NO:9. SEQ ID NO: 1 0 and SEQ ID NO: 12 having a length of at least 

15 20 bases, preferably at least 30 bases. 

The CSAPTP nucleotide sequences described herein can further be used to 
provide polynucleotide reagents, e.g., labeled or labelable probes which can be used in. 
for example, an in situ hybridization technique, to identify a specific tissue, e.g., brain 
tissue. This can be very useful in cases where a forensic pathologist is presented with a 

20 tissue of unknown origin. Panels of such CSAPTP probes can be used to identify tissue 
by species and/or by organ type. 

In a similar fashion, these reagents, e.g., CSAPTP primers or probes can be used 
to screen tissue culture for contamination (i.e. screen for the presence of a mixture of 
different types of cells in a culture). 



The present invention also pertains to the field of predictive medicine in which 
diagnostic assays, prognostic assays, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. 
30 Accordingly, one aspect of the present invention relates to diagnostic assays for 
determining CSAPTP protein and/or nucleic acid expression as well as CSAPTP 
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activity. in the context of a biological sample (e.g.. blood, serum, cells, tissue) to thereby 
determine whether an individual is afflicted with a disease or disorder, or is at risk of 
developing a disorder, associated with aberrant CSAPTP expression or activity. The 
invention also provides for prognostic (or predictive) assays for determining whether an 
5 individual is at risk of developing a disorder associated with CSAPTP protein, nucleic 
acid expression or activity. For example, mutations in a CSAPTP gene can be assayed 
in a biological sample. Such assays can be used for prognostic or predictive purpose to 
thereby prophylactically treat an individual prior to the onset of a disorder characterized 
by or associated with CSAPTP protein, nucleic acid expression or activity. 
10 Another aspect of the invention pertains to monitoring the influence of agents 

(e.g., drugs, compounds) on the expression or activity of CSAPTP in clinical trials. 

These and other agents are described in further detail in the following sections. 

1 . Diagnostic Assays 

1 5 An exemplary method for detecting the presence or absence of CSAPTP protein 

or nucleic acid in a biological sample involves obtaining a biological sample from a test 
subject and contacting the biological sample with a compound or an agent capable of 
detecting CSAPTP protein or nucleic acid (e.g., mRNA, genomic DNA) that encodes 
CSAPTP protein such that the presence of CSAPTP protein or nucleic acid is detected in 

20 the biological sample. A preferred agent for detecting CSAPTP mRNA or genomic 
DNA is a labeled nucleic acid probe capable of hybridizing to CSAPTP mRNA or 
genomic DNA. The nucleic acid probe can be. for example, a full-length CSAPTP 
nucleic acid, such as the nucleic acid of SEQ ID NO:l. SEQ ID NO:4, SEQ ID NO:7 or 
SEQ ID NO:10 (or that of SEQ ID NO:3, SEQ ID NO:6. SEQ ID NO:9. SEQ ID NO: 12, 

25 or the DNA insert of the plasmid deposited with ATCC as Accession Numbers . 

, or , or a portion thereof), such as an oligonucleotide of at least 15. 30, 50. 

100, 250 or 500 nucleotides in length and sufficient to specifically hybridize under 
stringent conditions to CSAPTP mRNA or genomic DNA. Other suitable probes for use 
in the diagnostic assays of the invention are described herein. 

30 A preferred agent for detecting CSAPTP protein is an antibody capable of 

binding to CSAPTP protein, preferably an antibody with a detectable label. Antibodies 
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can be polyclonal, or more preferably, monoclonal. An intact antibody, or a fragment 
thereof (e.g.. Fab or F(ab')2) can be used. The term "labeled", with regard to the probe 
or antibody, is intended to encompass direct labeling of the probe or antibody by 
coupling (i.e.. physically linking) a detectable substance to the probe or antibody, as 
5 well as indirect labeling of the probe or antibody by reactivity with another reagent that 
is directly labeled. Examples of indirect labeling include detection of a primary 
antibody using a fluorescently labeled secondary antibody and end-labeling of a DNA 
probe with biotin such that it can be detected with fluorescently labeled streptavidin. 
The term "biological sample" is intended to include tissues, cells and biological fluids 

10 isolated from a subject, as well as tissues, cells and fluids present within a subject. That 
is. the detection method of the invention can be used to detect CSAPTP mRNA. protein, 
or genomic DNA in a biological sample in vitro as well as in vivo. For example, in vitro 
techniques for detection of CSAPTP mRNA include Northern hybridizations and in situ 
hybridizations. In vitro techniques for detection of CSAPTP protein include enzyme 

15 linked immunosorbent assays (ELISAs), Western blots, immunoprecipitations and 
immunofluorescence. In vitro techniques for detection of CSAPTP genomic DNA 
include Southern hybridizations. Furthermore, in vivo techniques for detection of 
CSAPTP protein include introducing into a subject a labeled anti-CSAPTP antibody. 
For example, the antibody can be labeled with a radioactive marker whose presence and 

20 location in a subject can be detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the 
test subject. Alternatively, the biological sample can contain mRNA molecules from the 
test subject or genomic DNA molecules from the test subject. A preferred biological 
sample is a serum sample isolated by conventional means from a subject. 

25 In another embodiment, the methods further involve obtaining a control 

biological sample from a control subject, contacting the control sample with a 
compound or agent capable of detecting CSAPTP protein. mRNA, or genomic DNA, 
such that the presence of CSAPTP protein, mRNA or genomic DNA is detected in the 
biological sample, and comparing the presence of CSAPTP protein. mRNA or genomic 

30 DNA in the control sample with the presence of CSAPTP protein. mRNA or genomic 
DNA in the test sample. 
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The invention also encompasses kits for detecting the presence of CSAPTP in a 
biological sample. For example, the kit can comprise a labeled compound or agent 
capable of detecting CSAPTP protein or mRNA in a biological sample; means for 
determining the amount of CSAPTP in the sample; and means for comparing the amount 
5 of CSAPTP in the sample with a standard. The compound or agent can be packaged in a 
suitable container. The kit can further comprise instructions for using the kit to detect 
CSAPTP protein or nucleic acid. 



2. Prognostic Assays 

10 The diagnostic methods described herein can furthermore be utilized to identify 

subjects having or at risk of developing a disease or disorder associated with aberrant 
CSAPTP expression or activity. For example, the assays described herein, such as the 
preceding diagnostic assays or the following assays, can be utilized to identify a subject 
having or at risk of developing a disorder associated with CSAPTP protein, nucleic acid 

1 5 expression or activity such a proliferative disorder (e.g.. cancer). Alternatively, the 

prognostic assays can be utilized to identify a subject having or at risk for developing a 
metabolic disorder. Thus, the present invention provides a method for identifying a 
disease or disorder associated with aberrant CSAPTP expression or activity in which a 
test sample is obtained from a subject and CSAPTP protein or nucleic acid (e.g. mRNA, 

20 genomic DNA) is detected, wherein the presence of CSAPTP protein or nucleic acid is 
diagnostic for a subject having or at risk of developing a disease or disorder associated 
with aberrant CSAPTP expression or activity. As used herein, a "test sample" includes a 
biological sample obtained from a subject of interest. For example, a test sample can be 
a biological fluid (e.g.. serum), cell sample, or tissue. 

25 Furthermore, the prognostic assays described herein can be used to determine 

whether a subject can be administered an agent (e.g.. an agonist, antagonist, 
peptidomimetic, protein, peptide, nucleic acid, small molecule, or other drug candidate) 
to treat a disease or disorder associated with aberrant CSAPTP expression or activity. 
For example, such methods can be used to determine whether a subject can be 

30 effectively treated with an agent for a proliferative disorder (e.g.. cancer). For example, 
such methods can be used to determine whether a subject can be effectively treated with 
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an agent for a metabolic disorder. Thus, the present invention provides methods for 
determining whether a subject can be effectively treated with an agent for a disorder 
associated with aberrant CSAPTP expression or activity in which a test sample is 
obtained and CSAPTP protein or nucleic acid expression or activity is detected (e.g.. 
5 wherein the abundance of CSAPTP protein or nucleic acid expression or activity is 
diagnostic for a subject that can be administered the agent to treat a disorder associated 
with aberrant CSAPTP expression or activity.) 

The methods of the invention can also be used to detect genetic alterations in a 
CSAPTP gene, thereby determining if a subject with the altered gene is at risk for a 
10 disorder characterized by aberrant developmental progression. In preferred 

embodiments, the methods include detecting, in a sample of cells from the subject, the 
presence or absence of a genetic alteration characterized by at least one of an alteration 
affecting the integrity of a gene encoding a CSAPTP-protein, or the mis-expression of 
the CSAPTP gene. For example, such genetic alterations can be detected by 
1 5 ascertaining the existence of at least one of 1 ) a deletion of one or more nucleotides from 
a CSAPTP gene; 2) an addition of one or more nucleotides to a CSAPTP gene; 3) a 
substitution of one or more nucleotides of a CSAPTP gene, 4) a chromosomal 
rearrangement of a CSAPTP gene; 5) an alteration in the level of a messenger RNA 
transcript of a CSAPTP gene, 6) aberrant modification of a CSAPTP gene, such as of 
20 the methylation pattern of the genomic DNA, 7) the presence of a non-wild type splicing 
pattern of a messenger RNA transcript of a CSAPTP gene. 8) a non-wild ty pe level of a 
CSAPTP-protein. 9) allelic loss of a CSAPTP gene, and 10) inappropriate post- 
translational modification of a CSAPTP-protein. As described herein, there are a large 
number of assay techniques known in the art which can be used for detecting alterations 
25 in a CSAPTP gene. A preferred biological sample is a tissue or serum sample isolated 
by conventional means from a subject. 

In certain embodiments, detection of the alteration involves the use of a 
probe/primer in a polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 
4,683.195 and 4.683,202). such as anchor PCR or RACE PCR, or. alternatively, in a 
30 ligation chain reaction (LCR) (see, e.g., Landegran el al (1988) Science 241:1077-1080; 
and Nakazawa et al (1994) PNAS 91 :360-364), the latter of which can be particularly 
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useful for detecting point mutations in the CSAPTP-gene (see Abravaya et al (1995) 
Nucleic Acids Res .23:675-682). This method can include the steps of collecting a 
sample of cells from a patient, isolating nucleic acid (e.g., genomic, mRNA or both) 
from the cells of the sample, contacting the nucleic acid sample with one or more 
5 primers which specifically hybridize to a CSAPTP gene under conditions such that 
hybridization and amplification of the CSAPTP-gene (if present) occurs, and detecting 
the presence or absence of an amplification product, or detecting the size of the 
amplification product and comparing the length to a control sample. It is anticipated 
that PCR and/or LCR may be desirable to use as a preliminary amplification step in 

1 0 conjunction with any of the techniques used for detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication 
(Guatelli, J.C. et al. 1990, Proc. Natl. Acad. Sci. USA 87:1874-1878), transcriptional 
amplification system (Kwoh, D.Y. et al, 1989, Proc. Natl. Acad. Sci. USA 86:1 173- 
1 177), Q-Beta Replicase (Lizardi, P.M. et all, 1988, Bio/Technology 6:1 197), or any 

1 5 other nucleic acid amplification method, followed by the detection of the amplified 
molecules using techniques well known to those of skill in the art. These detection 
schemes are especially useful for the detection of nucleic acid molecules if such 
molecules are present in very low numbers. 

In an alternative embodiment, mutations in a CSAPTP gene from a sample cell 

20 can be identified by alterations in restriction enzyme cleavage patterns. For example, 
sample and control DNA is isolated, amplified (optionally), digested with one or more 
restriction endonucleases. and fragment length sizes are determined by gel 
electrophoresis and compared. Differences in fragment length sizes between sample and 
control DNA indicates mutations in the sample DNA. Moreover, the use of sequence 

25 specific ribozymes (see, for example, U.S. Patent No. 5,498,531) can be used to score 
for the presence of specific mutations by development or loss of a ribozyme cleavage 
site. 

In other embodiments, genetic mutations in CSAPTP can be identified by 
hybridizing a sample and control nucleic acids, e.g.. DNA or RNA. to high density 
30 arrays containing hundreds or thousands of oligonucleotides probes (Cronin, M.T. et al 
(1996) Human Mutation 7: 244-255: Kozal. M.J. et al (1996) Nature Medicine 2: 753- 
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759). For example, genetic mutations in CSAPTP can be identified in two dimensional 
arrays containing light-generated DNA probes as described in Cronin, M.T. et al. supra. 
Briefly, a first hybridization array of probes can be used to scan through long stretches 
of DNA in a sample and control to identify base changes between the sequences by 
5 making linear arrays of sequential o\ clapping probes. This step allows the identification 
of point mutations. This step is followed by a second hybridization array that allows the 
characterization of specific mutations by using smaller, specialized probe arrays 
complementary to all variants or mutations detected. Each mutation array is composed 
of parallel probe sets, one complementary to the wild-type gene and the other 

10 complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in 
the art can be used to directly sequence the CSAPTP gene and detect mutations by 
comparing the sequence of the sample CSAPTP with the corresponding wild-type 
(control) sequence. Examples of sequencing reactions include those based on 

15 techniques developed by Maxim and Gilbert ((1977) PNAS 74:560) or Sanger ((1977) 
PNAS 74:5463). It is also contemplated that any of a variety of automated sequencing 
procedures can be utilized when performing the diagnostic assays ((1995) Biotechniques 
19:448), including sequencing by mass spectrometry (see, e.g., PCT Internationa] 
Publication No. WO 94/16101; Cohen et al (1996) Adv. Chromatogr. 36:127-162; and 

20 Griffin et al (1993) Appl Biochem. Biotechnol 38:147-159). 

Other methods for detecting mutations in the CSAPTP gene include methods in 
which protection from cleavage agents is used to detect mismatched bases in RN A/RNA 
or RNA/DNA heteroduplexes (Myers et al (1985) Science 230:1242). In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 

25 hybridizing (labeled) RNA or DNA containing the wild-type CSAPTP sequence with 
potentially mutant RNA or DNA obtained from a tissue sample. The double-stranded 
duplexes are treated with an agent which cleaves single-stranded regions of the duplex 
such as which will exist due to basepair mismatches between the control and sample 
strands. For instance. RNA/DNA duplexes can be treated with RNase and DNA/DNA 

30 hybrids treated with SI nuclease to enzymatically digesting the mismatched regions. In 
other embodiments, either DNA/DNA or RNA/DNA duplexes can be treated with 
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hydroxylamine or osmium tetroxidc and with piperidine in order to digest mismatched 
regions. After digestion of the mismatched regions, the resulting material is then 
separated by size on denaturing polyacrylamide gels to determine the site of mutation. 
See, for example. Cotton et al. (1988) Proc. Natl Acad Sci USA 85:4397; Saleeba et al. 
5 (1992) Methods Enzymol 21 7:286-295. In a preferred embodiment, the control DNA or 
RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or 
more proteins that recognize mismatched base pairs in double-stranded DNA (so called 
"DNA mismatch repair" enzymes) in defined systems for detecting and mapping point 

1 0 mutations in CSAPTP cDNAs obtained from samples of cells. For example, the mutY 
enzyme of E. coli cleaves A at G/A mismatches and the thymidine DNA glycosylase 
from HeLa cells cleaves T at G/T mismatches (Hsu et al. (1994) Carcinogenesis 
15:1657-1662). According to an exemplary embodiment, a probe based on a CSAPTP 
sequence, e.g.. a wild-type CSAPTP sequence, is hybridized to a cDNA or other DNA 

1 5 product from a test cell(s). The duplex is treated with a DNA mismatch repair enzyme, 
and the cleavage products, if any. can be detected from electrophoresis protocols or the 
like. See, for example, U.S. Patent No. 5.459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to 
identify mutations in CSAPTP genes. For example, single strand conformation 

20 polymorphism (SSCP) may be used to detect differences in electrophoretic mobility 
between mutant and wild type nucleic acids (Orita et al. (1989) Proc Natl. Acad. Sci 
USA: 86:2766. see also Cotton (1993) Mutat Res 285:125-144; and Hayashi (1992) 
Genet Anal Tech Appl 9:73-79). Single-stranded DNA fragments of sample and control 
CSAPTP nucleic acids will be denatured and allowed to renature. The secondary 

25 structure of single-stranded nucleic acids varies according to sequence, the resulting 

alteration in electrophoretic mobility enables the detection of even a single base change. 
The DNA fragments may be labeled or detected with labeled probes. The sensitivity of 
the assay may be enhanced by using RNA (rather than DNA). in which the secondary- 
structure is more sensitive to a change in sequence. In a preferred embodiment, the 

30 subject method utilizes heteroduplex analysis to separate double stranded heteroduplex 
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molecules on the basis of changes in electrophoretic mobility (Keen et al. (1991) Trends 
Genet 7:5). 

In yet another embodiment the movement of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing 

5 gradient gel electrophoresis (DGGE) (Myers et al. (1985) Nature 313:495). When 

DGGE is used as the method of analysis. DNA will be modified to insure that it does not 
completely denature, for example by adding a GC clamp of approximately 40 bp of 
high-melting GC-rich DNA by PGR. In a further embodiment, a temperature gradient is 
used in place of a denaturing gradient to identify differences in the mobility of control 

10 and sample DNA (Rosenbaum and Reissner (1987) Biophys Chem 265:12753). 

Examples of other techniques for detecting point mutations include, but are not 
limited to, selective oligonucleotide hybridization, selective amplification, or selective 
primer extension. For example, oligonucleotide primers may be prepared in which the 
known mutation is placed centrally and then hybridized to target DNA under conditions 

15 which permit hybridization only if a perfect match is found (Saiki et al. (1986) Nature 
324:163); Saiki et al. (1989) Proc. Natl Acad Sci USA 86:6230). Such allele specific 
oligonucleotides are hybridized to PCR amplified target DNA or a number of different 
mutations when the oligonucleotides are attached to the hybridizing membrane and 
hybridized with labeled target DNA. 

20 Alternatively, allele specific amplification technology which depends on 

selective PCR amplification may be used in conjunction with the instant invention. 
Oligonucleotides used as primers for specific amplification may carry the mutation of 
interest in the center of the molecule (so that amplification depends on differential 
hybridization) (Gibbs et al. (1989) Nucleic Acids Res. 1 7:2437-2448) or at the extreme 

25 3' end of one primer where, under appropriate conditions, mismatch can prevent, or 
reduce polymerase extension (Prossner (1993) Tibtech 1 1 :238). In addition it may be 
desirable to introduce a novel restriction site in the region of the mutation to create 
cleavage-based detection (Gasparini et al. (1992) Mol Cell Probes 6:1). It is anticipated 
that in certain embodiments amplification may also be performed using Taq ligase for 

30 amplification (Barany (1991) Proc. Natl Acad. Sci USA 88:189). In such cases, ligation 
will occur only if there is a perfect match at the 3' end of the 5' sequence making it 
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possible to detect the presence of a known mutation at a specific site by looking for the 
presence or absence of amplification. 

The methods described herein may be performed, for example, by utilizing pre- 
packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
5 described herein, which may be conveniently used, e.g., in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving a 
CSAPTP gene. 

Furthermore, any cell type or tissue in which CSAPTP is expressed may be 
utilized in the prognostic assays described herein. 



Monitoring the influence of agents (e.g.. drugs, compounds) on the expression or 
activity of a CSAPTP protein (e.g.. modulation of cell proliferation, e.g., 
dephosphorylation of phosphorylated cell cycle proteins) can be applied not only in 

15 basic drug screening, but also in clinical trials. For example, the effectiveness of an 
agent determined by a screening assay as described herein to increase CSAPTP gene 
expression, protein levels, or upregulate CSAPTP activity, can be monitored in clinical 
trials of subjects exhibiting decreased CSAPTP gene expression, protein levels, or 
downregulated CSAPTP activity. Alternatively, the effectiveness of an agent 

20 determined by a screening assay to decrease CSAPTP gene expression, protein levels, or 
downregulate CSAPTP activity, can be monitored in clinical trials of subjects exhibiting 
increased CSAPTP gene expression, protein levels, or upregulated CSAPTP activity. In 
such clinical trials, the expression or activity of a CSAPTP gene, and preferably, other 
genes that have been implicated in, for example, a developmental disorder can be used 

25 as a "read out" or markers of the phenotype of a particular cell. 

For example, and not by way of limitation, genes, including CSAPTP. that are 
modulated in cells by treatment with an agent (e.g.. compound, drug or small molecule) 
which modulates CSAPTP activity (e.g., identified in a screening assay as described 
herein) can be identified. Thus, to study the effect of agents on proliferative disorders, 

30 for example, in a clinical trial, cells can be isolated and RNA prepared and analyzed for 
the levels of expression of CSAPTP and other genes implicated in a proliferative. 
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differentiative. or metabolic disorder. The levels of gene expression (i.e., a gene 
expression pattern) can be quantified by Northern blot analysis or RT-PCR. as described 
herein, or alternatively by measuring the amount of protein produced, by one of the 
methods as described herein, or by measuring the levels of activity of CSAPTP or other 
5 genes. In this way. the gene expression pattern can serve as a marker, indicative of the 
physiological response of the cells to the agent. Accordingly, this response state may be 
determined before, and at various points during treatment of the individual with the 
agent. 

In a preferred embodiment, the present invention provides a method for 

10 monitoring the effectiveness of treatment of a subject w ith an agent (e.g.. an agonist, 

antagonist, peptidomimetic, protein, peptide, nucleic acid, small molecule, or other drug 
candidate identified by the screening assays described herein) comprising the steps of (i) 
obtaining a pre-administration sample from a subject prior to administration of the 
agent; (ii) detecting the level of expression of a CSAPTP protein, mRNA, or genomic 

15 DNA in the preadministration sample; (iii) obtaining one or more post-administration 
samples from the subject; (iv) detecting the level of expression or activity of the 
CSAPTP protein, mRNA, or genomic DNA in the post-administration samples; (v) 
comparing the level of expression or activity of the CSAPTP protein, mRNA, or 
genomic DNA in the pre-administration sample with the CSAPTP protein, mRNA. or 

20 genomic DNA in the post administration sample or samples; and (vi) altering the 
administration of the agent to the subject accordingly. For example, increased 
administration of the agent may be desirable to increase the expression or activity of 
CSAPTP to higher levels than detected, i.e., to increase the effectiveness of the agent. 
Alternatively, decreased administration of the agent may be desirable to decrease 

25 expression or activity of CSAPTP to lower levels than detected, i.e. to decrease the 

effectiveness of the agent. According to such an embodiment, CSAPTP expression or 
activity may be used as an indicator of the effectiveness of an agent, even in the absence 
of an observable phenotypic response. 
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C. Methods of Treatment : 

The present invention provides for both prophylactic and therapeutic methods of 
treating a subject at risk of (or susceptible to) a disorder or having a disorder associated 
with aberrant CSAPTP expression or activity. With regards to both prophylactic and 

5 therapeutic methods of treatment, such treatments may be specifically tailored or 
modified, based on knowledge obtained from the field of pharmacogenomics. 
"Pharmacogenomics", as used herein, includes the application of genomics technologies 
such as gene sequencing, statistical genetics, and gene expression analysis to drugs in 
clinical development and on the market. More specifically, the term refers the study of 

0 how a patient's genes determine his or her response to a drug (e.g., a patient's "drug 
response phenotype", or "drug response genotype".) Thus, another aspect of the 
invention provides methods for tailoring an individual's prophylactic or therapeutic 
treatment with either the CSAPTP molecules of the present invention or CSAPTP 
modulators according to that individual's drug response genotype. Pharmacogenomics 
1 5 allows a clinician or physician to target prophylactic or therapeutic treatments to patients 
who will most benefit from the treatment and to avoid treatment of patients who will 
experience toxic drug-related side effects. 



1. Prophylactic Methods 

20 In one aspect, the invention provides a method for preventing in a subject, a 

disease or condition associated with an aberrant CSAPTP expression or activity, by 
administering to the subject a CSAPTP or an agent which modulates CSAPTP 
expression or at least one CSAPTP activity. Subjects at risk for a disease which is 
caused or contributed to by aberrant CSAPTP expression or activity can be identified by, 

25 for example, any or a combination of diagnostic or prognostic assays as described 

herein. Administration of a prophylactic agent can occur prior to the manifestation of 
symptoms characteristic of the CSAPTP aberrancy, such that a disease or disorder is 
prevented or, alternatively, delayed in its progression. Depending on the type of 
CSAPTP aberrancy, for example, a CSAPTP. CSAPTP agonist or CSAPTP antagonist 

30 agent can be used for treating the subject. The appropriate agent can be determined 
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based on screening assays described herein. The prophylactic methods of the present 
invention are further discussed in the follow ing subsections. 

2. Therapeutic Methods 
5 Another aspect of the invention pertains to methods of modulating CSAPTP 

expression or activity for therapeutic purposes. Accordingly, in an exemplary 
embodiment, the modulator) method of the invention involves contacting a cell w ith a 
CSAPTP or agent that modulates one or more of the activities of CSAPTP protein 
activity associated with the cell. An agent that modulates CSAPTP protein activity can 

1 0 be an agent as described herein, such as a nucleic acid or a protein, a naturally-occurring 
target molecule of a CSAPTP protein, a CSAPTP antibody, a CSAPTP agonist or 
antagonist, a peptidomimetic of a CSAPTP agonist or antagonist, or other small 
molecule. In one embodiment, the agent stimulates one or more CSAPTP activities. 
Examples of such stimulatory agents include active CSAPTP protein and a nucleic acid 

1 5 molecule encoding CSAPTP that has been introduced into the cell. In another 

embodiment, the agent inhibits one or more CSAPTP activities. Examples of such 
inhibitory agents include antisense CSAPTP nucleic acid molecules, anti-CSAPTP 
antibodies, and CSAPTP inhibitors. These modulatory methods can be performed in 
vitro (e.g., by culturing the cell with the agent), in vivo (e.g, by administering the agent 

20 to a subject), or alternatively in situ (e.g., at the site of lesion or injury, for example, in 
the hematopoietic system, e.g., bone marrow). As such, the present invention provides 
methods of treating an individual afflicted with a disease or disorder characterized by 
aberrant expression or activity of a CSAPTP protein or nucleic acid molecule. In one 
embodiment, the method involves administering an agent (e.g.. an agent identified by a 

25 screening assay described herein), or combination of agents that modulates (e.g.. 

upregulates or downregulates) CSAPTP expression or activity. In another embodiment, 
the method involves administering a CSAPTP protein or nucleic acid molecule as 
therapy to compensate for reduced or aberrant CSAPTP expression or activity. 

Stimulation of CSAPTP activity is desirable in situations in which CSAPTP is 

30 abnormally downregulated and/or in which increased CSAPTP activity is likely to have 
a beneficial effect. For example, stimulation of CSAPTP activity is desirable in 
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situations in which a CSAPTP is downrcgulated and/or in which increased CSAPTP 
activity is likely to have a beneficial effect. Likewise, inhibition of CSAPTP activity is 
desirable in situations in which CSAPTP is abnormally upregulated and/or in which 
decreased CSAPTP activity is likely to have a beneficial effect. 



The CSAPTP molecules of the present invention, as well as agents, or 
modulators which have a stimulatory or inhibitory effect on CSAPTP activity (e.g., 
CSAPTP gene expression) as identified by a screening assay described herein can be 

10 administered to individuals to treat (prophylactically or therapeutically) disorders 
associated with aberrant CSAPTP activity (e.g.. proliferative and/or differentiative 
disorder). In conjunction with such treatment, pharrnacogenomics (i.e., the study of the 
relationship between an individual's genotype and that individual's response to a foreign 
compound or drug) may be considered. Differences in metabolism of therapeutics can 

1 5 lead to severe toxicity or therapeutic failure by altering the relation between dose and 

blood concentration of the pharmacologically active drug. Thus, a physician or clinician 
may consider applying knowledge obtained in relevant pharrnacogenomics studies in 
determining whether to administer a CSAPTP molecule or CSAPTP modulator as well 
as tailoring the dosage and/or therapeutic regimen of treatment with a CSAPTP 

20 molecule or CSAPTP modulator. 

Pharrnacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected 
persons. See e.g.. Eichelbaum. M, Clin Exp Pharmacol PhysioL 1 996, 23(10-1 1 ) :983- 
985 and Linder. M.W., Clin Chenu 1997, 43(2):254-266. In general, two types of 

25 pharmacogenetic conditions can be differentiated. Genetic conditions transmitted as a 
single factor altering the way drugs act on the body (altered drug action) or genetic 
conditions transmitted as single factors altering the way the body acts on drugs (altered 
drug metabolism). These pharmacogenetic conditions can occur either as rare genetic 
delects or as naturally-occurring polymorphisms. For example, glucose-6-phosphate 

30 dehydrogenase deficiency (G6PD) is a common inherited enzymopathy in which the 
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main clinical complication is haemolysis after ingestion of oxidant drugs (anti-malarials. 
sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

One pharmacogenomics approach to identifying genes that predict drug 
response, known as "a genome-wide association", relies primarily on a high-resolution 
5 map of the human genome consisting of already known gene-related markers (e.g.. a "bi- 
allelie" gene marker map which consists of 60.000-100.000 polymorphic or variable 
sites on the human genome, each of which has two variants.) Such a high-resolution 
genetic map can be compared to a map of the genome of each of a statistically 
significant number of patients taking part in a Phase II/III drug trial to identify markers 

10 associated with a particular observed drug response or side effect. Alternatively, such a 
high resolution map can be generated from a combination of some ten-million known 
single nucleotide polymorphisms (SNPs) in the human genome. As used herein, a 
"SNP" is a common alteration that occurs in a single nucleotide base in a stretch of 
DNA. For example, a SNP may occur once per every 1000 bases of DNA. A SNP may 

15 be involved in a disease process, however, the vast majority may not be disease- 
associated. Given a genetic map based on the occurrence of such SNPs, individuals can 
be grouped into genetic categories depending on a particular pattern of SNPs in their 
individual genome. In such a manner, treatment regimens can be tailored to groups of 
genetically similar individuals, taking into account traits that may be common among 

20 such genetically similar individuals. 

Alternatively, a method termed the "candidate gene approach", can be utilized to 
identify genes that predict drug response. According to this method, if a gene that 
encodes a drugs target is known (e.g., a CSAPTP protein or CSAPTP receptor of the 
present invention), all common variants of that gene can be fairly easily identified in the 

25 population and it can be determined if having one version of the gene versus another is 
associated with a particular drug response. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a 
major determinant of both the intensity and duration of drug action. The discovery of 
genetic polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 

30 2) and cytochrome P450 enzymes CYP2D6 and CYP2CT9) has provided an explanation 
as to why some patients do not obtain the expected drug effects or show exaggerated 
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drug response and serious toxicity after taking the standard and safe dose of a drug. 
These polymorphisms are expressed in two phenotypes in the population, the extensive 
metabolizer (EM) and poor metabolizer (PM). The prevalence of PM is different among 
different populations. For example, the gene coding for CYP2D6 is highly polymorphic 
5 and several mutations have been identified in PM, which all lead to the absence of 
functional CYP2D6. Poor metabolizers of CYP2D6 and CYP2C 19 quite frequently 
experience exaggerated drug response and side effects when they receive standard doses. 
If a metabolite is the active therapeutic moiety, PM show no therapeutic response, as 
demonstrated for the analgesic eff ect of codeine mediated by its CYP2D6-formed 

10 metabolite morphine. The other extreme are the so called ultra-rapid metabolizers who 
do not respond to standard doses. Recently, the molecular basis of ultra-rapid 
metabolism has been identified to be due to CYP2D6 gene amplification. 

Alternatively, a method termed the "gene expression profiling", can be utilized to 
identify genes that predict drug response. For example, the gene expression of an 

1 5 animal dosed with a drug (e.g., a CSAPTP molecule or CSAPTP modulator of the 

present invention) can give an indication whether gene pathways related to toxicity have 
been turned on. 

Information generated from more than one of the above pharmacogenomics 
approaches can be used to determine appropriate dosage and treatment regimens for 
20 prophylactic or therapeutic treatment an individual. This knowledge, when applied to 
dosing or drug selection, can avoid adverse reactions or therapeutic failure and thus 
enhance therapeutic or prophylactic efficiency when treating a subject with a CSAPTP 
molecule or CSAPTP modulator, such as a modulator identified by one of the exemplary 
screening assays described herein. 

25 

This invention is further illustrated by the following examples which should not 
be construed as limiting. The contents of Sequence Listing, figures and all references, 
patents and published patent applications cited throughout this application are 
incorporated herein by reference. 

30 
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EXAMPLES 



EXAMPLE 1: 



IDENTIFICATION AND CHARACTERIZATION OF 



HUMAN CSAPTIM, CSAPTP-2, and CSAPTP-3 cDNAs 



10 



15 



20 



25 



In this example, the identification and characterization of the genes encoding 
human CSAPTP-L CSAPTP-2. CSAPTP-3 and CSAPTP-4 (also referred to as 
b003g03, b037d02. h067c02 and fchrh018a0K respectively) is described. 

Isolation of the human CSAPTP cDNA 

The invention is based, at least in part, on the discovery of four human genes 
encoding members of the CSAPTP family. The human CSAPTP family members were 
isolated from cDNA libraries which were prepared from tissue obtained from subjects 
suffering from congestive heart failure of ischemic and idiopathic origin. Briefly, a 
cardiac tissue sample was obtained from a biopsy of a patient suffering from congestive 
heart failure. mRNA was isolated from the cardiac tissue and a cDNA library was 
prepared therefrom using art known methods (described in, for example. Molecular 
Cloning: A Laboratory Manual 2nd Ed., ed. by Sambrook, Fritsch and Maniatis (Cold 
Spring Harbor Laboratory Press: 1989). Positive clones were isolated either by 
examining the top protein blast hit for each sequence, by blasting the libraries against 
known phosphatases, or by using a computer program that recognizes protein motifs of 
phosphatases. 

The sequences of the positive clones were determined and found to contain open 
reading frames. The nucleotide sequences encoding the human CSAPTP- 1. CSAPTP-2, 
CSAPTP-3 and CSAPTP-4 proteins, respectively, are shown in Figures 1, 2. 3 and 15, 
and are set forth as SEQ ID NO:l. SEQ ID NO:4. SEQ ID NO:7. and SEQ ID NO: 10. 
The full length proteins encoded by these nucleic acids comprise about 1 73. 263. 209 
and 221 amino acids respectively, and have the amino acid sequences shown in Figures 
1. 2. 3 and 15, respectively, and set forth as SEQ ID NO:2. SEQ ID NO:5, SEQ ID NO:8 
and SEQ ID NO:l 1. respectively. The coding region (open reading frame) of SEQ ID 
MO: 1, SEQ ID NO:4, SEQ ID NO:7 and SEQ ID NO: 10 is set forth as SEQ ID NO:3. 
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SEQ ID NO:6. SEQ ID NO:9 and SEQ ID NO: 12. respectively. The clones comprising 
the entire coding region of human CSAPTP-1 . CSAPTP-2, CSAPTP-3 and CSAPTP-4 
were deposited with the American Type Culture Collection (ATCC®). 10801 

University Boulevard, Manassas, VA 201 10-2209. on , , , and 

5 1998. and assigned Accession Nos. , . . and 

respectively. 

Analysis of human CSAPTP 

A BLAST search (Altschul et al. (1990) J. MoL Biol. 215:403) of the nucleotide 

10 and protein sequences of human CSAPTP- 1 revealed that CSAPTP- 1 is similar to the 
following protein: human protein tyrosine phosphatase (Accession No. AAB40597). 
The CSAPTP-1 nucleic acid sequence is approximately 38.7% identical to that of human 
protein tyrosine phosphatase, as is shown in Figure 4. The CSAPTP-1 protein sequence 
is approximately 78.6 % identical (over amino acids 1-173) to that of human protein 

1 5 tyrosine phosphatase, as is shown in Figure 5. 

CSAPTP-2 is similar to the following protein: dual specificity protein 
phosphatase VHR (Accession No. P51452). The CSAPTP-2 protein is approximately 
22.5% identical (over amino acids 1-263) to dual specificity protein phosphatase VHR, 
as is shown in Figure 6. 

20 CSAPTP-3 is similar to the following proteins: dual specificity phosphatase 2 

(Accession No. B57126, Q05922), C. Elegans protein F28C6.8 (Accession No. Z68315) 
and Oris aries protein BIIIA3 (Accession No. U60024). The CSAPTP-3 protein is 
approximately 50 % identical (over amino acids 1 18-155) and 29% identical (over 
amino acids 54-97) to mouse dual specificity phosphatase 2. The CSAPTP-3 protein is 

25 approximately 46 % identical (over amino acids 6-20 and 50-64) and 41% identical 
(over amino acids 20-36) to Bill A3. The CSAPTP-3 protein is approximately 50 % 
identical (over amino acids 183-194). 42% identical (over amino acids 92-155 ) and 39% 
identical (over amino acids 60-92) to F28C6.8, as is shown in Figure 7. 
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CSAPTP-4 is similar to the following protein: dual specificity protein 
phosphatase 3 (Accession No. P51452). The CSAPTP-4 protein is approximately 42% 
identical (over amino acids 1-221 of SEQ ID NO: 1 1 ) to dual specificity protein 
phosphatase VHR, as shown in Figure 10. 

5 

Tissue Distribution of CSAPTP mRNA 

This example describes the tissue distribution of CSAPTP mRNA. as determined 

by Northern blot hybridizations. 

Northern blot hybridizations with the various RNA samples were performed 
10 under standard conditions and washed under stringent conditions, i.e.. 0.2 X SSC at 65° 

C. DNA probes corresponding to CSAPTP-1 (Achrb()03g03). CSAPTP-2 (fchr()37d02). 

CSAPTP-3 (fchr067c()2) and CSAPTP-4 (fchrb018a01 ) were used. The DNA was 

radioactively labeled with 32 P-dCTP using the Prime-It kit (Stratagene. La Jolla, CA) 

according to the instructions of the supplier. Filters containing human mRNA 
15 (MultiTissuc Northern 1 and MultiTissue Northern II from CTontech, Palo Alto, CA) 

were probed in ExpressHyb hybridization solution (Clontech) and washed at high 

stringency according to manufacturer's recommendations. 

The expression of CSAPTP-1 in various human and rat tissues was assessed; 

CSAPTP-1 message was detected in human heart and skeletal muscle, where it was 
20 highly expressed. CSAPTP-1 mRNA was also found in all rat tissues tested, but was 

predominantly expressed in rat skeletal muscle, heart, placenta, lung and brain. 

CSAPTP-2 message was detected in several human tissues, with highest 

expression in skeletal muscle and moderate expression in heart and brain. In rat tissues. 

expression of CSAPTP-2 mRNA was mainly found in skeletal muscle. 
25 CSAPTP-3 message was detected in several human tissues, with highest 

expression in heart and skeletal muscle, and moderate expression in brain, placenta. 

kidney and pancreas. 

CSAPTP-4 message was detected in human heart and skeletal muscle. CSAPTP- 

4 mRNA was also expressed in several rat tissues, although most predominantly in rat 
30 brain. 
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EXAMPLE 2: 



EXPRESSION OF RECOMBINANT CSAPTP-1 PROTEIN 



IN C2C12 CELLS 



10 



15 



20 



25 



30 



Preparation of Transgenic C2C12 Cells 

To express the CSAPTP-1 gene in C2C12 (mouse myoblast) cells, the CSAPTP- 
1 cDNA was amplified by PCR and cloned into the pcDNA/Amp vector (Invitrogen 
Corporation (San Diego, CA)). This vector contains an SV40 origin of replication, an 
ampicillin resistance gene, an E. colt replication origin, a CMV promoter followed by a 
polylinker region, and an SV40 intron and polyadenylation site. C2C12 cells were 
subsequently transfected with the CSAPTP-1 -pcDN A/Amp plasmid DNA. Suitable 
methods for transfecting host cells can be found in Sambrook. J.. Fritsh. E. F.. and 
Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd, eel., Cold Spring Harbor 
Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989. 

Expression of Recombinant CSAPTP-1 Protein in Transgenic C2C12 Cells 

The expression of the CSAPTP-1 polypeptide in transfected cells is detected by 
radiolabeling ( 35 S-methionine or 35 S-cysteine. available from NEN, Boston, MA. can be 
used) and immunoprecipitation (Harlow, E. and Lane, D. Antibodies: A Laboratory 
Manual, Cold Spring Harbor Laboratory Press. Cold Spring Harbor. NY. 1988). 
Briefly, the cells are labeled for 8 hours with 35 S-methionine (or 35 S-cysteine). The 
culture medium is then collected and the cells are lysed using detergents (RIPA buffer, 
150 mM NaCl, 1% NP-40, 0.1% SDS, 0.5% DOC. 50 mM Tris, pH 7.5). The CSAPTP- 
1 polypeptide is immunoprecipitated from the cell lysate and the culture medium and 
analyzed by SDS-PAGE. 

Phenotype of C2C12 Cells Expressing CSAPTP-1 

C2C12 cells are myoblasts, and, upon confluency. are able to rapidly 
differentiate to form contractile myotubes. This myotube formation is known to be 
stimulated by the utilization of horse serum (as opposed to fetal bovine serum) in the 
medium. To determine whether the expression of the CSAPTP-1 gene in C2C12 cells 
impacts the ability of the cells to differentiate into myotubes. both untransfected control 
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C2C12 cells and a stably transfected CSAPTP-1 -containing C2C12 cell line were grown 
for 5 days in standard growth medium containing 20% fetal bovine serum. After 5 days 
the medium was replaced with medium containing 2% horse serum, and the ability of 
the cells to fuse into myotubes was assessed. The untransfected control cells elongated 
5 and fused, forming myotubes. In contrast, the CSAPTP-1 containing cells displayed a 
reduced ability to fuse and formed many fewer higher-order myotube structures. 

EXAMPLE 3: GENERATION OF CSAPTP-1 TRANSGENIC ANIMALS 



10 An N-terminal His-tagged CSAPTP-1 cDNA was ligated to the cardiac-specific 

alpha-myosin heavy chain promoter and the human growth hormone polyadenylation 
signal sequence using art known techniques. This construct was microinjected into the 
male pronucleus of fertilized mouse eggs, which were subsequently implanted into a 
pseudopregnant foster mother. Founder mice were bred with non-transgenic cohorts for 

1 5 the propagation of individual lines. 

The presence of the CSAPTP-1 transgene in transgenic mice was confirmed by 
Southern analysis of genomic DNA. Briefly. 10 micrograms of mouse genomic DNA 
was digested with EcoRI or Baml ll or Xbal (New England Biolabs). electrophoresed in 
a 0.8% agarose gel and transferred to a nylon membrane (Genescreen, DuPont). 

20 Membranes were hybridized with a 3 -P-labeled cDNA probe specific for the CSAPTP-1 
sequence. Results confirmed that both of the founder mice 03645-4. 7F and 03650-3. 8F 
were found to have significant levels of the CSAPTP-1 transgene, whereas transgene 
expression was not visible in the wild-type mouse genomic DNA. 

The expression of the CSAPTP-1 gene in the transgenic mice was also assessed 

25 by Northern analysis. Total RNA from both wild-type and transgenic mice was isolated 
using the guanidinium isothiocyanate/acid phenol procedure (Chomczynski, (1987) 
Anal. Biochem. 162: 156-159). Northern blots (Sambrook (1989) ibid) were performed 
with 20 micrograms of total RNA from the heart tissue fractionated in a 1.5% 
agarose/formaldehyde gel and blotted onto a nylon membrane (Genescreen. DuPont). 

30 Hybridization and washing were performed as recommended by the supplier. Briefly, 
membranes were probed using a °P-labeled probe for CSAPTP-1, applied in 50% 
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formamide hybridization solution at 42°C for 1 8h. The results demonstrated that there is 
a significant amount ofmRNA for the transgene in both the 03645-4. 7F and 03650-3. 8F 
founder mice, whereas message was undetectable in the wild type mouse. 

The phcnotypes of the transgenic mice w ere also assessed. The transgenic 
5 animals showed a 37% increase in heart/body ratio as compared to wild type mice, 
indicating that the heart was enlarged. Similarly, a significant number of the 
cardiomyocytes in transgenic mouse hearts were hypertrophied. An examination of the 
heart tissue from transgenic mice demonstrated the presence of calcification, similar to 
that seen in advanced stages of cardiomyopathy. 

10 

EXAMPLE 4: ASSESSMENT OF THE EFFECT OF CSAPTP-1 

EXPRESSION ON GENE EXPRESSION 



To determine whether the expression of CSAPTP-1 had an effect on the 

1 5 expression of certain other genes of interest, (e.g.. oncogenes, tumor suppressors, cell 
cycle regulators, transcription factors, cell surface antigens, or intracellular signal 
transduction modulators and effectors, or those genes involved in stress response, ion 
channels and transport, apoptosis, DNA repair, receptors, or cell-cell communications), a 
cDNA expression array was performed using an cDNA expression array kit (Clonetech) 

20 according to the manufacturer instructions. In this procedure, labeled cDNA probe 

mixtures were synthesized by reverse transcription from the RNA population of whole 
heart tissue from both a wild type mouse and from mice containing the CSAPTP-1 
transgene. Each labeled probe mixture was hybridized to an array of cDNAs for the 
gene of interest, the arrays were subjected to a high-stringency wash, and the hybridized 

25 labeled probes were detected and quantified by phosporimaging. The gene levels were 
normalized to GADPH expression. 

The expression of a number of genes w as different between the w ild-type and the 
CSAPTP-1 transgenic mice. The results of an additional cDNA expression array 
experiment utilizing probes synthesized from control C2CT2 cells and C2CT2 cells 

30 containing the CSAPTP-1 transgene also indicated that a number of genes were affected 
by the expression of CSAPTP-1 (see Figure 8). A 7.5-fold decrease in the presence of 
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thc transcript for the DB-1 gene was observed in C2C12 cells expressing the CSAPTP-1 
gene as compared to control cells. DB-1 is a zinc finger transcription factor which was 
first cloned by its affinity to an element cis to the IL-3 promoter (nucleotides -76 to - 
47). a region which is rich in CT/GC. This region is known to bind Egrl and Egr2, 
5 which, in the presence of TPA, transactivates the IL-3 promoter. The association of DB- 
1 and Egrl or Egr2 has not been demonstrated to transactivate the IL-3 promoter. DB-1 
is ubiquitously expressed, and has been shown to interact with both Tax and with 
prenylated RhoB. Upon binding to Tax, DB-1 is able to synergistically activ ate the IL-3 
promoter. The interaction of DB-1 with prenylated RhoB has been implicated in actin 

10 regulation, cell growth (e.g., transformation), gene activation (e.g., SREs). and cell 
adhesion and motility (e.g.. integrins). 

In addition, a decrease in transcription of the LI CAM and CD27 genes was 
detected in the CSAPTP-1- transgenic C2C12 cells in comparison with wild-type cells. 
In contrast, the transcription of the PLA2. caspase. thymosin, and Hox7 genes was 

15 increased in the CSAPTP-1 transgenic C2C12 cells as compared to control C2C12 cells. 

EXAMPLE 5: EXPRESSION OF RECOMBINANT CSAPTP PROTEIN IN 

BACTERIAL CELLS 

20 In this example, CSAPTP is expressed as a recombinant glutathione-S- 

transferase (GST) fusion polypeptide in E. coli and the fusion polypeptide is isolated and 
characterized. Specifically, CSAPTP is fused to GST and this fusion polypeptide is 
expressed in E. coli. e.g., strain PEB199. Expression of the GST-CSAPTP fusion 
protein in PEB199 is induced with IPTG. The recombinant fusion polypeptide is 

25 purified from crude bacterial lysates of the induced PEB199 strain by affinity 

chromatography on glutathione beads. Losing polyacrylamide gel electrophoretic 
analysis of the polypeptide purified from the bacterial lysates, the molecular weight of 
the resultant fusion polypeptide is determined. 

30 
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Equivalents 

Those skilled in the art will recognize, or be able to ascertain using no more than 
routine experimentation, many equivalents to the specific embodiments of the invention 
described herein. Such equivalents are intended to be encompassed by the following 
5 claims. 
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What is claimed: 



1 . An isolated nucleic acid molecule selected from the group consisting of: 

a) a nucleic acid molecule comprising a nucleotide sequence which 
5 is at least 38.7%, 50%. 50% or 50% homologous to a nucleotide sequence of 

SEQ ID NO:l or 3, SEQ ID NO:4 or 6. SEQ ID NO:7 or 9. or SEQ ID NO: 10 or 
12. respectively, the DNA insert of the plasmid deposited with ATCC as 
Accession Numbers , , . or • or a complement thereof; 

b) a nucleic acid molecule comprising a fragment of at least 994, 

10 626, 531 or 241 nucleotides of a nucleic acid comprising the nucleotide sequence 
of SEQ ID NO: 1 or 3, SEQ ID NO:4 or 6. SEQ ID NO:7 or 9. or SEQ ID NO: 1 0 
or 12, respectively, the DNA insert of the plasmid deposited with ATCC as 
Accession Numbers , . , or , or a complement thereof; 

c) a nucleic acid molecule which encodes a polypeptide comprising 
15 an amino acid sequence at least 79%, 23%, 24% or 42% homologous to the 

amino acid sequence of SEQ ID NO:2, SEQ ID NO:5. SEQ ID NO:8 or SEQ ID 
NO:l 1, respectively, or an amino acid sequence encoded by the DNA insert of 

the plasmid deposited with ATCC as Accession Numbers , , , 

or ; 

20 d) a nucleic acid molecule which encodes a fragment of a 

polypeptide comprising the amino acid sequence of SEQ ID NO:2, SEQ ID 
NO:5, SEQ ID NO:8 or SEQ ID NO: 1 1, or the polypeptide encoded by the DNA 

insert of the plasmid deposited with ATCC as Accession Numbers , . 

, or . wherein the fragment comprises at least 1 5 contiguous amino 



25 acid residues of the amino acid sequence of SEQ ID NO:2. SEQ ID NO:5. SEQ 

ID NO:8 or SEQ ID NO: 1 1 , or the polypeptide encoded by the DNA insert of the 

plasmid deposited with ATCC as Accession Numbers . , , or 

; and 

e) a nucleic acid molecule which encodes a naturally occurring 
30 allelic variant of a poly peptide comprising the amino acid sequence of SEQ ID 

NO:2. SEQ IDNO:5, SEQ ID NO:8 or SEQ ID NO: 1 1, or an amino acid 
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sequence encoded by the DNA insert of the plasmid deposited with ATCC as 

Accession Numbers , , . or , wherein the nucleic acid 

molecule hybridizes to a nucleic acid molecule comprising SEQ ID NO:L SEQ 
ID NO:3. SEQ ID NO:4, SEQ ID NO:6. SEQ ID NO:7. SEQ ID NO:9, SEQ ID 
5 NO: 1 0 or SEQ ID NO: 1 2 under stringent conditions. 



2. The isolated nucleic acid molecule of claim 1 which is selected from the 
group consisting of: 

a) a nucleic acid molecule comprising the nucleotide sequence of 
10 SEQ ID NO:E SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6. SEQ ID NO:7, 

SEQ ID NO:9, SEQ ID NO: 1 0, SEQ ID NO: 1 2 or the DNA insert of the plasmid 

deposited with ATCC as Accession Numbers , . , or , or 

a complement thereof; and 

b) a nucleic acid molecule which encodes a polypeptide comprising 
15 the amino acid sequence of SEQ ID NO:2, SEQ lDNO:5, SEQ ID NO:8 or SEQ 

ID NO:l h or an amino acid sequence encoded by the DNA insert of the plasmid 
deposited with ATCC as Accession Numbers , , or . 



3. The nucleic acid molecule of claim 1 further comprising vector nucleic 
20 acid sequences. 



4. The nucleic acid molecule of claim 1 further comprising nucleic acid 
sequences encoding a heterologous polypeptide. 

25 5. A host cell which contains the nucleic acid molecule of claim 1 . 



6. The host cell of claim 5 which is a mammalian host cell. 



7. A non-human mammalian host cell containing the nucleic acid molecule 
30 of claim 1 . 
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8. An isolated polypeptide selected from the group consisting of: 

a) a fragment of a polypeptide comprising the amino acid sequence 
of SEQ ID NO:2, SEQ II) NO:5. SEQ) II) NO:8 or SEQ ID N():1 K or the 

5 polypeptide encoded by the DNA insert of the plasmid deposited with ATCC as 

Accession Numbers . , , or . wherein the fragment 

comprises at least 15 contiguous amino acids of SEQ ID NO:2. SEQ) ID NO:5. 
SEQ) ID NO:8 or SEQ ID NO: 1 1 . or the amino acid sequence encoded by the 

DNA insert of the plasmid deposited with ATCC as Accession Numbers , 

10 ,or : 

b) a naturally occurring allelic variant of a polypeptide comprising 
the amino acid sequence of SEQ ID NO:2. SEQ ID NO:5. SEQ ID NO:8 or SEQ 
ID NO:l 1, or an amino acid sequence encoded by the DNA insert of the plasmid 
deposited with ATCC as Accession Numbers . . . or , 

15 wherein the polypeptide is encoded by a nucleic acid molecule which hybridizes 

to a nucleic acid molecule comprising SEQ ID NO:L SEQ ID NO:3, SEQ ID 
NO:4. SEQ ID NO:6. SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 1 0 or SEQ ID 
NO: 12 under stringent conditions; and 

c) a polypeptide which is encoded by a nucleic acid molecule 
20 comprising a nucleotide sequence which is at least 38.7%. 50%, 50% or 50% 

homologous to a nucleic acid comprising the nucleotide sequence of SEQ ID 
NOT or 3. SEQ ID NO:4 or 6. SEQ ID NO:7 or 9, or SEQ ID NO:10 or 12. 
respectively, the DNA insert of the plasmid deposited with ATCC as Accession 

Numbers . , „ or . 

25 d) a polypeptide comprising an amino acid sequence which is at least 
79%, 23%, 24% or 42% homologous to the amino acid sequence of SEQ ID 
NO:2, SEQ ID NO:5. SEQ ID NO:8 or SEQ ID NO: 1 1 . respectively, or the 
polypeptide encoded by the DNA insert of the plasmid deposited with ATCC as 
Accession Numbers . , . or . 

30 
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9. The isolated polypeptide of claim 8 comprising the amino acid sequence 
of SEQ ID NO:2, SEQ ID NO:5. SEQ ID NO:8 or SEQ ID NO: 1 1 or an amino acid 
sequence encoded by the DNA insert of the plasmid deposited with ATCC as Accession 
Numbers , , , or 

5 

10. The polypeptide of claim 8 further comprising heterologous amino acid 
sequences. 



1 1. An antibody which selectively binds to a polypeptide of claim 8. 

10 

12. A method for producing a polypeptide selected from the group consisting 

of: 

a) a polypeptide comprising the amino acid sequence of SEQ ID 
NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO: 1 1, or an amino acid 

1 5 sequence encoded by the DNA insert of the plasmid deposited with ATCC as 
Accession Numbers , , , or ; 

b) a fragment of a polypeptide comprising the amino acid sequence 
of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO:l 1, or an amino 
acid sequence encoded by the DNA insert of the plasmid deposited with ATCC 

20 as Accession Numbers , , , or wherein the fragment 

comprises at least 15 contiguous amino acids of SEQ ID NO:2, SEQ ID NO:5, 
SEQ ID NO:8 or SEQ ID NO:l Lor the amino acid sequence encoded by the 

DNA insert of the plasmid deposited with ATCC as Accession Numbers , 

, , or ; and 

25 c) a naturally occurring allelic variant of a polypeptide comprising 

the amino acid sequence of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ 
ID NO: 1 L or an amino acid sequence encoded by the DNA insert of the plasmid 

deposited with ATCC as Accession Numbers , , . or , 

wherein the polypeptide is encoded by a nucleic acid molecule which hybridizes 

30 to a nucleic acid molecule comprising SEQ ID NO: 1 . SEQ ID NO:3, SEQ ID 
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NO:4, SEQ ID NO:6. SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10 or SEQ ID 
NO: 12 under stringent conditions; 

comprising culturing the host cell of claim 5 under conditions in which the 
nucleic acid molecule is expressed. 

5 

13. A method for detecting the presence of a polypeptide of claim 8 in a 
sample comprising: 

a) contacting the sample with a compound which selectively binds to the 
polypeptide: and 

1 0 b) determining whether the compound binds to the polypeptide in the 

sample to thereby detect the presence of a polypeptide of claim 8 in the 
sample. 

14. The method of claim 13, wherein the compound which binds to the 
1 5 polypeptide is an antibody. 

15. A kit comprising a compound which selectively binds to a polypeptide of 
claim 8 and instructions for use. 



20 16. A method for detecting the presence of a nucleic acid molecule in claim 1 

in a sample comprising: 

a) contacting the sample with a nucleic acid probe or primer which 
selectively hybridizes to the nucleic acid molecule; and 

b) determining whether the nucleic acid probe or primer binds to a nucleic 
25 acid molecule in the sample to thereby detect the presence of a nucleic 

acid molecule of claim 1 in the sample. 



17. The method of claim 1 6, wherein the sample comprises mRNA 
molecules and is contacted with a nucleic acid probe. 

30 
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18. A kit comprising a compound which selectively hybridizes to a nucleic 
acid molecule of claim 1 and instructions for use. 



19. A method for identifying a compound which binds to a polypeptide of 
5 claim 8 comprising: 

a) contacting the polypeptide, or a cell expressing the polypeptide with a 
test compound; and 

b) determining whether the polypeptide binds to the test compound. 



10 20. The method of claim 19, wherein the binding of the test compound to the 

polypeptide is detected by a method selected from the group consisting of: 

a) detection of binding by direct detection of test compound 'polypeptide 
binding; 

b) detection of binding using a competition binding assay; and 
1 5 c) detection of binding using an assay for CSAPTP activity. 



21 . A method of modulating the activity of a polypeptide of claim 8 
comprising contacting the polypeptide or a cell expressing the polypeptide with a 
compound which binds to the polypeptide in a sufficient concentration to modulate the 
20 activity of the polypeptide. 



22. A method for identifying a compound which modulates the activity of a 
polypeptide of claim 8 comprising: 

a ) contacting a polypeptide of claim 8 with a test compound; and 
25 b) determining the effect of the test compound on the activity of the 

polypeptide to thereby identify a compound which modulates the activity 
of the polypeptide. 
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FIG. 1 

DNA SEQUENCE: 

GTCGACCCACGCGTCCGTGGGTTTTCTTTTTTAATTATCCAAACAGTGG 
GCAGCTTCCTCCCCCACACCCAAGTATTTGCACAATATTTGTGCGGGGT 
ATGGGGGTGGGTTTTTAAATCTCGTTTCTCTTGGACAAGCACAGGGATC 
TCGTTCTCCTCATTTTTTGGGGGTGTGTGGGGACTTCTCAGGTCGTGTC 
CCCAGCCTTCTCTGCAGTCCCTTCTGCCCTGCCGGGCCCGTCGGGAGGC 
GCCATGGCTCGGATGAACCGCCCGGCCCCGGTGGAGGTGAGCTACAAAC 
ACATGCGCTTCCTCATCACCCACAACCCCACCAACGCCACGCTCAGCAC 
CTTCATTGAGGACCTGAAGAAGTACGGGGCTACCACTGTGGTGCGTGTG 
TGTGAAGTGACCTATGACAAAACGCCGCTGGAGAAGGATGGCATCACCG 
TTGTGGACTGGCCGTTTGACGATGGGGCGCCCCCGCCCGGCAAGGTAGT 
GGAAGACTGGCTGAGCCTGGTGAAGGCCAAGTTCTGTGAGGCCCCCGGC 
AGCTGCGTGGCTGTGCACTGCGTGGCGGGCCTGGGCCGGGCTCCAGTCC 
T T GTGGC GC T GGC C C T TAT T GAGAGC GGGAT GAAGT AC GAGGAC GC C AT 
C C AGTT C AT C C GC C AGAAGC GC C GC GGAGC CAT C AAC AGCAAGC AGC T C 
ACC T AC C TGGAGAAAT ACC GGC C CAAACAGAGGC T GC GGTTC AAAGAC C 
C AC AC AC GC AC AAGAC CCGGTGCTGC GTT ATGT AGC TC AGGAC C T T GGC 
TGGGCCTGGTCGTCATGTAGGTCAGGACCTTGGCTGGACCTGGAGGCCC 
TGCCCAGCCCTGCTCTGCCCAGCCCAGCAGGGGCTCCAGGCCTTGGCTG 
GCCCCACATCGCCTTTTCCTCCCCGACACCTCCGTGCACTTGTGTCCGA 
GGAGCGAGGAGCCCCTCGGGCCCTGGGTGGCCTCTGGGCCCTTTCTCCT 
GTCTCCGCCACTCCCTCTGGCGGCGCTGGCCGTGGCTCTGTCTCTCTGA 
GGTGGGTCGGGCGCCCTCTGCCCGCCCCCTCCCACACCAGCCAGGCTGG 
TCTCCTCTAGCCTGTTTGTTGTGGGGTGGGGGTATATTTTGTAACCACT 
GGGCCCCCAGCCCCTCTTTTGCGACCCCTTGTCCTGACCTGTTCTCGGC 
AC C T T AAAT T ATT AGAC C C C GGGGC AGT C AGGT GC T C C GGAC AC C C GAA 
GGC AAT AAAACAGGAGC C GT GAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGGGCGGCCGN 

AMINO ACID SEQUENCE: 

MARMNRPAPVE VS YKHMRFL I T HNPTNATL S TF I ED LKKY GATT WRVCE VT YDKT 
PLEKDGITVVDWPFDDGAPPPGKVVEDWLSLVKAKFCEAPGSCVAVHCVAGLGRAP 
VLVAIALIESGMKYEDAIQFIRQKRRGAINSKQLTYLEKYRPKQRLRFKDPHTHKT 
RCCVM 
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DNA SEQUENCE 



FIG. 2 



GTCGACCCACGCGTCCGGCGGCTCCTCTACACAGGCAAGACAGCCTGTAACCATGC 
CGACGAGGTCTGGCCAGGCCTCTATCTCGGAGACCAGGACATGGCTAACAACCGCC 
GGGAGCTTCGCCGCCTGGGCATCACGCACGTCCTCAATGCCTCACACAGCCGGTGG 
CGAGGCACGCCCGAGGCCTATGAGGGGCTGGGCATCCGCTACCTGGGTGTTGAGGC 
CCACGACTCGCCAGCCTTTGACATGAGCATCCACTTCCAGACGGCTGCCGACTTCA 
TCCACCGGGCGCTGAGCCAGCCAGGAGGGAAGATCCTGGTGCATTGTGCTGTGGGC 
GTGAGCCGATCCGCCACCCTGGTACTGGCCTACCTCATGCTGTACCACCACCTTAC 
CCTCGTGGAGGCCATCAAGAAAGTCAAAGACCACCGAGGAGAGGCCGAGCCCCAGG 
CCACTGTCACTCTTTGTGGGAGGGGACGGGGAGTGAGGTTGGGCAGTGTGGTGGAT 
GGGCACCCAGGAAGGGTTGACCAGGGAAGGAGGCAGCTAGGCTGTAGATGGAAGAT 
GGTCCTGGGATTCGAACACCGCTGGGATCTGGCCAGGGTGCTCCCTGGGATTCACA 
GTCCCTTCCCCTCTTTGTGCCCAAGTGTTTCCCTCTCTCCCTCACCAAAAACAAAA 
AGGGCCATCTCTGCCCCTGCACTTTGTGCAGAAAGTCAGGGATACGGCAAGCATGA 
AT GCAATGGT GT AG AGT T GTGT GAAAC C C C T AGC AT AGAGACAG ACAGC GAAGAGA 
TGGTGTGAAAAGCTTGCAGAACCAGACAGAGAACCCCACAGACTTTCCACTCCAAG 
CACAGGAGGAGGTAGCTAGCGTGTGAGGGTTGGCACTAGGCCCACGGCTGCTGCTT 
GGGCCAAAAACATACAGAGGTGCATGGCTGGCAGTCTTGAAATTGTCACTCGCTTA 
C T GGAT C C AAGC GT C T C GAGG AT AAAT AAAG AT CAT G AAAAAAAAAAAAAAAAAGG 
GCGGCCGC 



AMINO ACID SEQUENCE: 



VDPRVRRLLYTGKTACNHADEVWPGLYLGDQDMANNRRELRRLGITHVIjNASHSRW 
RGTPEAYEGLGIRYLGVEAHDSPAFDMSIHFQTAADFIHRALSQPGGKILVHCAVG 
VSRSATLVIAYLMLYHHLTLVEAIKKVKDHRGEAEPQATVTIiCGRGRGVRLGSVVD 
GHPGRVDQGRRQLGCRWKMVLGFEHRWDIARVLPGIHSPFPSLCPSVSLSPSPKTK 
RAI S APALCAESQG YGKHECNGVELCETP S I ETD SEEMV 
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DNA SEQUENCE 



FIG. 3 



TNGGATCGAMCNSGCGTCCGGGCGGCCCCGCGCTGCTGGAGGCCGGCCTGGCGCG 
GGTGCTCTTCTACCCGACGCTGCTCTACACCCTGTTCCGCGGGAAGGTGCCGGGT 
CGGGCGCACCGGGACTGGTACCACCGCATCGACCCCACCGTGCTGCTGGGCGCGC 
TGCCGTTGCGGAAGCTTGACGCGCCAGCTGGTACAGGACGAGAACGTGCGCGGGG 
T GAT C AC CAT G AAC GAGGAGT AC G AGAC GAGG T T C C T G T GCAAC T C T T C AC AGG A 
GTGGAAGAGACTAGGAGTCGAGCAGCTGCGGCTCAGCACAGTAGACATGACTGGG 
ATCCCCACCTTGGACAACCTCCAGAAGGGAGTCCAATTTGCTCTCAAGTACCAGT 
CGCTGGGCCAGTGTGTTTACGTGCATTGTAAGGCTGGGCGCTCCAGGAGTGCCAC 
T AT GGT GGC AGCAT AC C TGATT C AGGTT GCAC AAAT GGG AGT CC AGAGGAGGC T G 
NNNGAGCCATCGCCCAAGATCCGGGTCATACATCCACATCAGGCCTGGCCAGCTT 
GG AT G T T C T T AAAGAG T T C C AC AAAG C AG AT T AC T GCAC S GGCMAC AAAGG AT GG 
GAC T T T T GKC ATT T C AAAGAC AT GAT GT ATGGGGAT T AGAAAGAAC T C AAGAC AC 
T C C T GC TT GAT AC AGAAC AAAAAGAGC T TAAC AGGAC C AAC AGGGC T T AAGC C CA 
GAC T T GAC GT AAC AGAAAT GT GC C AAT AGGT AAT AGGT AAT TTTTCTTTCTCT GA 
CTTGTTTTGTTTTCTNAAATGGCACTGTTGAANNANTNTNNCTC 



AMINO ACID SEQUENCE: 



XD RXXVRAAPRCWRP AWRG C S S T RRC S T P C S AGRC RVGRT GT GT T AS T P P C CWAR 
CRCGSLTRQLVQDENVRGVITMNEEYETRFLCNSSQE 

I P T LDNIi QKGVQFAIiK Y Q S L GQ C VY VH C KAGR S RS ATMVAAY L I QVAQMGVQRRIj 
XEPSPKIRVIHPHQAWPAWMFLKSSTKQITAXXTKDGTFXISKT 
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FIG. 4-1 



ALIGN calculates a global alignment of two sequences 
version 2.0uPlease cite: Myers and Miller, CABIOS (1989) 

> Achrb003g03cons - Vector Check 1315 aa vs. 

> Genbank U48296 - Human protein tyrosine phospha 2200 aa 
scoring matrix: paml20.mat, gap penalties: -12/-4 

38.7% identity; Global alignment score: 49 

10 20 30 40 

inputs GTCGACC CACG CGTCCG-TGGGTTTTCTTTTTTAATTATCCAAACAGT 

• • • • « • • • « • ■ ■ • ■ ••••• 

CGGGATTACTGCCAGGCACAGCACGACCTCTATGCAGACAAGTG-AACTGTAGAAACTGA 
10 20 30 40 50 

50 60 70 
inputs GGGCAGCT — TCCT CCCCCA CACCCAAGTATT 



TTACTGCTCCACCAAGAAGCCCCCATAAGAGTGGTTATCCTGGACACAGAAGTGTTGAAT 
60 70 80 90 100 110 

80 90 100 110 
inputs TG CACAATA-TTTGTGC — GGGGTATGG GGGTGGGTTTTT AAATC 



TGAAATCCACAGAGCATTTTACAAGAGTTCTGACCTGGATGGGGTAAACCTCAGTGCACT 
120 130 140 150 160 170 

120 130 140 150 160 170 

inputs TCGTTTCTCTTGGACA AGCACAGGGATCTCGTTCTCCT-CAT-TTTTTGGGGGTGT 



TCTTTTCTGTTGGCCTCAGTATTACTGGATTGAAGAATTGCTGCTTCTTGTTAGGAGGTT 
180 190 200 210 220 230 

180 190 200 
inputs GTGGGGACTTCTCAGGTCGTG TC CCCA — GC-CT TCT 

■ •«•••• * « • • •••• 

• ■*«•••• * • • • •••• * • • 

CATTTCACTTATCATTACTTACAACTTCATACTCAAAGCACTGAGAATTTCAAGTGGAGT 

240 250 260 270 280 290 

210 220 

inputs CTGCAGTCCCTT — CTGCC CTG 



ATATTGAAGTAGACTTCAGTTTCTTTGCATCATTTCTGTATTCAATTTTTTTAATTATTT 
300 310 320 330 340 350 

230 240 250 260 270 

inputs CCGGGCCC-GTCGGGAG GC GCCATGGCTCGGATGAACCGCCCGGCCCCG 



CATAACCCTATTGAGTGTTTTTAACTAAATAACATGGCTCGAATGAACCGCCCAGCTCCT 
360 370 380 390 400 410 

280 290 300 310 320 330 

inputs GTGGAGGTGAGCTACAAACACATGCGCTTCCTCATCACCCACAACCCCACCAACGCCACG 

GTGGAAGTCACATACAAGAACATGAGATTTCTTATTACACACAATCCAACCAATGCGACC 
420 430 440 450 460 470 



340 350 360 370 380 390 

i npu t s CTCAGCACCTTCATTGAGGACCTGAAGAAGTACGGGGCTACCACTGTGGTGCGTGTGTGT 
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FIG. 4-2 



TTAAACAAATTTATAGAGGAACTTAAGAAGTATGGAGTTACCACAATAGTAAGAGTATGT 
480 490 500 510 520 530 

400 410 420 430 440 4 50 

inputs GAAGTGACCTATGACAAAACGCCGCTGGAGAAGGATGGCATCACCGTTGTGGACTGGCCG 

• • * • • * • ««*»•• mm • » • • * * * • • • •« * m m m m 

» v • * • « • ■ ft « • * • • • • • m • • * • * « 

GAAGCAACTTATGACACTACTCTTGTGGAGAAAGAAGGTATCCATGTTCTTGATTGGCCT 
540 550 560 570 580 590 

460 470 480 4 90 500 510 

inputs TTTGACGATGGGGCGCCCCCGCCCGGCAAGGTAGTGGAAGACTGGCTGAGCCTGGTGAAG 

TTTGATGATGGTGCACCACCATCCAACCAGATTGTTGATGACTGGTTAAGTCTTGTGAAA 
600 610 620 630 640 650 

520 530 540 550 560 570 

inputs GCCAAGTTCTGTGAGGCCCCCGGCAGCTGCGTGGCTGTGCACTGCGTGGCGGGCCTGGGC 

ATTAAGTTTCGTGAAGAACCTGGTTGTTGTATTGCTGTTCATTGCGTTGCAGGCCTTGGG 
660 670 680 690 700 710 

580 590 600 610 620 630 

inputs CGGGCTCCAGTCCTTGTGGCGCTGGCCCTTATTGAGAGCGGGATGAAGTACGAGGACGCC 



AGAGCTCCAGTACTTGTTGCCCTAGCATTAATTGAAGGTGGAATGAAATACGAAGATGCA 
720 730 740 750 760 770 

640 650 660 670 680 690 

inputs ATCCAGTTCATCCGCCAGAAGCGCCGCGGAGCCATCAACAGCAAGCAGCTCACCTACCTG 

GTACAATTCATAAGACAAAAGCGGCGTGGAGCTTTTAACAGCAAGCAACTTCTGTATTTG 
780 790 800 810 820 830 

700 710 720 730 740 
inputs GAGAAATACCGGCCCAAACAGAGGCTGCGGTTCAAAGA — CCCAC ACA-C 



GAGAAGTATCGTCCTAAAATGCGGCTGCGTTTCAAAGATTCCAACGGTCATAGAAACAAC 
840 850 860 870 880 890 

750 760 770 

inputs GCA — CAAGA CCCGGTGCTGCGTTATGTAGCTC AGGAC 



TGTTGCATTCAATAAAATTGGGGTGCCTAATGCTACTGGAAGTGGAACTTGAGATAGGGC 
900 910 920 930 94 0 950 

780 790 800 810 
inputs CTTGGCTG GGCCTG GTCGTCAT-GTAGGTCAGGA CCTTG 



CTAATTTGTTATACATATTAGCCAACATGTTGGCTTAGTAAGTCTAATGAAGCTTCCATA 
960 970 980 990 1000 1010 

820 830 840 

inputs GCTGGACCTGGAGGC CCTG-CC CAGCC-CTG 



GGAGT ATTGAAAGGCAGTTTT ACCAGGCCTCAAGCTAGACAGATTTGGCAACCTCTGTAT 
1020 1030 1040 1050 1060 1070 
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FIG. 4-3 



850 860 670 

inputs C — TCTGCCCA GCCCAGCAGGGGCTCCAGGC- 



TTGGGTTACAGTCAACCTATTTGGATACTTGGCAAAAGATTCTTGCTGTCAGCATATAAA 
1080 1090 1100 1110 1120 1130 

880 890 
inputs CTTGGC TGGCC CCACATC — GC 



ATGTGCTTGTCATTTGTATCAATTGACCTTTCCCCAAATCATGCAGTATTGAGTTATGAC 
1140 1150 1160 1170 1180 1190 

900 

inputs CTTTTCC TC 



TTGTTAAATCTATTCCCATGCCAGAATCTTATCAATACATAAGAAATTTAGGAAGATTAG 
1200 1210 1220 1230 1240 1250 

910 920 930 
inputs CCCGACAC CT CCGTGCACTTGTG TCCG 



GTGCCAAAATACCCAGCACAATACTTGTATATTTTTAGTACCATACAGAAGTAAAATCCC 
1260 1270 1280 1290 1300 1310 

940 950 

inputs AGGAGCGAGGAGC CCCTCGGGC CCTGGGT- 

AGGAACTATGAACACTAGACCTTATGTGGTTTATTCCTTCAATCATTTCAAACATTGAAA 
1320 1330 1340 1350 1360 1370 

960 970 980 990 
inputs GGCCT-C-TGG GCCCTTTCTCCT GTCTCCGCCACTC CC 

• »»•••••• a • a • ■ • • • a a • • • a • • B a 

*»••••••• a a a a a • a • a a a a • • * a a • • a 

GTAGGGCCTACATGGTTATTTGCCTGCTCACTTTATGTTTACATCTCCCACATTCATACC 
1380 1390 1400 1410 1420 1430 

1000 1010 1020 1030 

inputs TCTG-GCGGC GCT-GGCCGTGG CTCTGTCTCTCTGAGG 



AATATACGTCAGGTTTGCTTAACCATTGATTTTTTTTTTTTTTACCAAGTCTTACAGTGA 
1440 1450 1460 1470 1480 1490 

1040 1050 
inputs TGGGT CGGGCG-CC CTC TGC CCGCCC 



TTATTTTACGTGTTTCCATGTATCTCACTTTGTGCTGTATTAAAAAAACCTCCATTTTGA 
1500 1510 1520 1530 1540 1550 

1060 1070 
inputs CCTC C CACA C CAG CCAGGC 

AAATCTACGTTGTACAGAAGCACATGTCTTTAATGTCTTCAGACAAAAAAGCCTTACATT 
1560 1570 1580 1590 1600 1610 

1080 1090 1100 
inputs TGGTCTC-CTCTA GCCTGTTTGTTGTG-GGGT 
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FIG. 4-4 

AATTTAATGTTTGCACTCTGAGGTGCAACTTAACAGGGAGGGCCTGAGAAAAGAATGGGA 
1620 1630 1640 1650 1660 1670 

1110 1120 1130 

inputs GGGGG TATATTTT GTAACCA CTGG-GCCCCCA 



GGGGGCTATTAATTATTTTTTAGCAAAATGTTGCCTTTGTCTTGTGCAAACATGTAGAAT 
1680 1690 1700 1710 1720 1730 

1140 

inputs — GCCC CT C 

ATGCTCTTTAATCTAGTAAAATATTTTTTTAAAAGGTAGAGATGCTTTGTTATTGTAATC 
1740 1750 1760 1770 1780 1790 

1150 1160 1170 
inputs TTTTGCGACCC CTTGTCCTGA CCTGTTCT CGG CACC 



ATAAACTTCCTGAAATTCTTGTAATTTTTTCCCATACTTATCAGAAGTGTGTTTACCAAC 
1800 1810 1820 1830 1840 1850 

1180 1190 

inputs TTAAATTA-TTAGA CC — CC 



TTATTTTTGTTTGAAAGTGTGATTTTTTTTTTCCTTCCCAACCTCTCTTGCAAAAAAAGA 
1860 1870 1880 1890 1900 1910 

1200 1210 
inputs GGG GCAG TCAG GTGCT — 



AATGGGTTTCTGCTAATGAATTGAGCAGAGATCTAATATTTTATATGCCTTTTGAGCTGT 
1920 1930 1940 1950 1960 1970 



inputs CCGGACA 

GTAAGTTAATATTTGATACTTGACAATTTGTTTTATTATGTAATTGATAAAATGGTGATG 
1980 1990 2000 2010 2020 2030 

1220 1230 1240 
inputs C — CCGAAGGCAATAA — AACAGGAG CC 



TGTATTAATGTTAGTTCAACCATATATTTATACTGTCTGGGGATGTGTGGTTATAGTTCT 
2040 2050 2060 2070 2080 2090 

1250 1260 1270 1280 

inputs GTGAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAA 



GTGGGAGAAATAATTTTGTCAGTGTTCACCAGCTTGTAAAAACTTAGTGCGAGAGCTGAA 
2100 2110 2120 2130 2140 2150 

1290 1300 1310 
inputs AAAAAAAAAAAAAAAAGGGCG-GC CGN 



ACATCTAAATAAATAATGACATGCATTTATCATCATTGAAA 
2160 2170 2180 2190 2200 
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FIG. 6 

ALIGN calculates a global alignment of two sequences 
version 2 . OuPlease cite: Myers and Miller, CABIOS (1989) 

> b037d02 prot 263 aa vs. 

> SwissProt P51452 - DUAL, SPECIFICITY PROTEIN PHO 185 aa 
scoring matrix: paml20.mat, gap penalties: - 12/ -4 

22.5V identity; Global alignment score: 205 

10 20 30 40 

inputs VDPRVRRL — LYTGKTAC NHA- DEVWPGLYLGDQDMANNRRELRRLG ITHVL 

MSGSFELSVQDLNDLLSIX5SGCYSLPSQPCNEVTPRIWGNASVAQDIPKLQKLGITHVL 
10 20 30 40 50 60 

50 60 70 80 90 100 

inputs NASHSRW RGTPEAYEGLG I RYL.GVEAHDS PAFDMS IHFQTAADF IHRALSQPGGKI 

; • • • ..... . * • . ..... ... 

.« ... • . .. .... .......... .. ........... .... 

N AAEGRS FMHVNTNANF YKDSG ITYLGI KANDTQE FNLS A YFERAADF I DQALAQKNGRV 
70 80 90 100 110 120 

110 120 130 140 150 160 

inpu t S LVHCAVGVSRSATLVLAYLMLYHHLTLVEAI KKVKDHRGEAEPQATVT - LCG - RGRGVRL 

« • » • . ............. . • • .. I . . . Z . • . m m II Z .. 

LVHCREGYSRSPTLVIAYLMMRQKMDVKSALS I VR.ONREIGPNDGFLAQL1CQLNDRLAKE 
130 140 150 160 170 180 

170 180 190 200 210 220 

inputs GSVVDGHPGRVIXX3RRQLGCRWKMVIX3FEH 

GKLKP 



230 240 250 260 

inputs KRAI SAPALCAESQGYGKHECNGVELCETPS I ETDSEEMV 



BNSDOCID - WO 0018890A3 A > 



SUBSTITUTE SHEET (RULE 26) 



WO 00/18890 



PCT/US99/22924 



10/15 



FIG. 7 



ALIGN calculates a global alignment of two sequences 
version 2*0uPlease cite: Myers and Miller, CABIOS (1989) 

> Genbank 1657672 I Z68315 Caenorhabditis elegans 150 aa vs. 

> Achrb067c02 . aa 202 aa 
scoring matrix: paml20.mat, gap penalties: -12/-4 

24.0% identity; Global alignment score: -63 

10 

inputs MPFRSMKDEL 

• • • • 
• ••••• • * 

VRAATALLEAGIJ^VLFYPTLLYTLFRGKVPGRAHRDWYHRIDPTVLLGALPLRSLTRQL 
10 20 30 40 50 60 

20 30 40 50 60 70 

inputs IQKENVGGWCCTEEFELKAAMNAMREVDWKNEGVEFFAVPMKDFTGTAPRAEINEAVEF 



VQDENVRG VI TMNEE YETRFLCNSSQE — WKRLGVEQLRLSTVDMTGI PTLDNLQKGVQF 
70 80 90 100 110 

80 90 100 110 120 130 

inputs I ES V AS KGKT VYVHCKAGRTRS AT VATC YLMKS RNWMS NVAWE FLKDKRHQVLLRNAHWR 
• ■ • •••*••»•■••■••••• • • • • ■ • ■ • - ■ • • • 

ALKYQS LGQC V YVHCKAGRSRS ATMVAAYLIQVH KWS PEEAVRAI AK I RS YI H I RPGQLD 
120 130 140 150 160 170 

140 150 
inputs TVNEYRRFLDSNSSSTG SSN 

• • • • • • • 

VLKEFHKQITARATKDGTFVISKT 
180 190 200 
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GAP of: FrGcgManager_7 7_MOASS f TL_ check: 6769 from: 1 to: 221 



csaptp4pro (analysis only) - Import - complete 



to: FrGcgManager_77_NOA0mprsU check: 3219 from: 1 to: 185 



P51452 in SwissProt 



Symbol comparison table: /prod/ddm/seqanal /BLAST/matrix/aa/BL0SUM6 2 
CompCheck: 1102 
Matrix made by matblas from blosum62.iij 

Gap Weight: 12 Average Match: 2.778 

Length Weight: 4 Average Mismatch: -2.248 



Quality: 284 
Ratio: 1.535 
Percent Similarity: 50.276 



Length: 22 5 

Gaps : 3 
Percent Identity: 41.989 



Match display thresholds for the alignment (s) : 
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: = 2 

. = 1 
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M = - I Ml l-l II -111111. I 
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101 AAAGK. .FQVDTGAKFYRGMSLEYYGIEADDNPFFDLSVYFLPVARYIRA 148 
II h l-l llh : I ll-l-l Ml || | :| 

62 AAEGRSFMHVNTNANFYKDSGITYLGIKANDTQEFNLSAYFERAADFIDQ 111 

14 9 AXiS VPQGRVLVHCAMGVSRS ATLVLAFLM I YENMTLVEAI QTVQAHRNI C 198 

II- IIIIMI I III Mhhll. : I . h |- -| | 

112 AXAQKNGRVLVHCREGYSRSPTLVIAYLMMRQKMDVX^ 161 
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55 210 215 22: 

agg gec ate tet gec ret gca ctt tgt gea gaa act eag gga tae gge 720 

Arg Ala lie Ser Ala Prr Ala Leu Cys Ala Glu Ser Gin Gly Tyr Gly 

225 230 235 240 
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a u a C; ■ t q a ; : t ■■ i ■ . a.j; a -it q t a ana t t q 
X\n His ;;iu Cv:- Asn G 1 y v..i I CI \: L~a 
2 4 5 



cot aq;; ai^ gag 



aCd a i . " a.ir: CT.i.-j 3 a T ; a at 

Thr .Asp or G I . Gi i rc-i Va ] 
2 *u 1 



10 



15 



2 1 ( 



814 
DNA 

Korno s^p j em 



CD:: 



20 



25 



35 



mi s : e a t: ure 

Xaa = a ay amino acid 



* 2XC> miijc_reat:ure 
o2x__> i 10) . . (12) 

«'22;> Xaa - any amino acid 

30 •:: -(o 

-222 la misc_f eat;ure 

(I'd . . (ih) 

• 2' : . ' : ■ Xaa = an v amino a c i d 



:221a risc_feature 
:222. * ;496) . . (498) 
:2a/:- Xaa ■-= an 1 / amino acid 



40 



45 



50 



o221 • misc_f eaoure 
•772. ■ ( 5-39) . . (o91 ) 
•:;.:. ";,» Xaa = any amino acio 1 

■:22u ■ 

•27 '1 > mi sc_f eat ure 
•:722 > (592) . . (594) 
• : 2 2 3 > X a a = any ami no acid 

•'4 '') D > 7 

o n j 3a: c g a mc n s g 0 g t c c 1 g g c g g c c c c g coo t q o t g g a g g 

X 3 a Asp Arg Xaa Xaa 7a i Arg Ala Ala Pro Arq Cys Trp Arg 

1 5 10 



ccg gcc 
Pro Ala 



48 



55 t qq :g; qgg tgo lot tor. acc cga ego tgc ten aoa ccc tgt tec gcg 
Trp Arg Gly Cys Ser Ser Tor Arg Arg Cys Sor Thr Pro Cys Sor Ala 

2 0 2 5 3 0 



a o 
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gga agq tgc egg gtc ggg cgc acc ggg act ggt acc acc gca teg acc 14 4 

Gly Arg Cys Arg Val Gly Arg Thr Gly Thr Gly Thr Thr Ala Ser Thr 

3 5 4 0 4 5 

5 cca ccg tgc tgc tgg gcg cgc tgc cgt tgc gga age ttg a eg cgc ca g 192 

Pro Pro Jys Cys Trp Ala Arg Cys Arg Cys Gly Ser Lea Thr Arg Gin 

5 0 5 5 60 

ccg gta ::ag gac gag aac gt g eg ?. ggg gtg at e acc atg aac gag gag 24 0 

10 Leu Val Gin Asp> Glu Asn Val Arg Gly Val Tie Thr Met Asn GLu Glu 

65 70 75 8 0 

tac gag acg agg ttc ctg tgc aac tct tea cag gag tgg aag aga eta 283 

Tyr Glu Thr Arg Phe Leu Cys Asn Ser 3er Gin Glu Trp Lys Arg Leu 

15 8 5 90 95 

gga jtc gag cag ctg egg etc age aca gta gac atg .act ggg ate ecc 33 6 

Gly Val Olu Gin Leu Arg Leu Ser Thr Val Asp Met Thr Gly lie Pro 

100 105 110 

20 

acc ttg gac aac etc cag aag gga gtc eaa ttt get ct ?. aag tac cag 3&4 

Tnr Leu Asp Asn Leu Gin Lys Gly Val Gin Phe Ala Lee Lys Tyr Gin 

115 120 12 5 

25 teg ctg ggc cag tgt gtt tac gtg cat tgt aag get ggg cgc tee agg 4 32 

Ser Leu Gly Gin Cys Val Tyr Val His Cys Lys Ala Gly Arg Ser Arg 

130 " 135 " 140 

agt gee act atg gtg gca gca tac ctg att cag gtt oca :aa atg gga 4 80 

30 Ser Ala Thr Met Val Ala Ala Tyr Leu lie Gin Val Ala Gin Met Gly 

145 150 155 160 

gtc cag agg agg ctg nnn gag cca teg ccc aag ate egg gtc ata cat 528 

Val Gin Arg Arg Leu Xaa Glu Pro Ser Pro Lys lie Arg Val lie Hie 

35 165 170 175 

cca cat eag gc z tgg cca get tgg atg ttc tta aag agt tec aca aag 57 6 

Pro His Gin Ala Trp Pro Ala Trp Met Phe Leu Lys Ser Ser Tnr Lys 

180 185 190 

40 

cag att act gca csg gem aca aag gat ggg act ttt gkc att tea aag 624 

Gin lie Thr Ala Xaa Xaa Thr Lys Asp 3.1 y Thr Phe Xaa lie Ser Lys 

195 200 205 

45 aca tgatgtatgg ggattagaaa gaaetcaaga cactcctgct tgatacagaa hi' 1 
Thr 

caaaaagagc ttaacaggac caacagggct taageccaga ettgaegtaa cagaaatgtg 7 3' 7 

50 ccaataggta ataggtaatt tttctttctc tgacttgttt tgttttctna aatggeactg 79'- 

ttgaannant ntnnctc 814 



55 <L10> 8 

<L'11> 209 
<212> PPT 

<213> Homo sapiens 
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- 10 - 

<4C0> 8 

Xaa Asp Arg Xaa Xaa Val Arg Ala Ala Pro Arg Cys Trp Arg Pro Ala 
1 5 10 ' 15 

5 Trp Arc Gly Cys Ser Ser Thr Arg Arg Cys Ser Thr Pre Cys Ser Aia 
20 25 30 

Gly Arg Cys Arg Val Gly Arg Thr Gly rhr Gly Thr Thr Ala Ser Thr 
5 5 4 0 4 5 

10 

Pro Pro Cys Cys Trp Ala Arg Cys Arg Cys Gly Ser Leu Thr Arg Gin 
55 55 ^ 60 

Lea Val Gin Asp Glu A an Val Arg Gly Val lie Thr Met Asn Glu Glu 
15 K-z 7 0 7 5 8 0 

Tyr Glu Thr Arg Phe Leu Cys Asn Ser Ser Gin Glu Trp Lys Arg Leu 

3 5 90 95 

20 G.i y Val Glu Gin Leu Arg Leu Ser Thr Val Asp Me: Thr Gly lie Pro 
1 CO 10 5 110 

Thr Leu Asp Asn Leu Gin Lys Gly Val Gin Phe Ala Leu Lys Tyr Gin 
115 120 125 

25 

Ser Leu Gly Gin Cys Val Tyr Val His Cys Lys Ala Gly Arg Ser Arg 
130 135 14 0 

S-r Ala Thr Met Val Ala Ala Tyr Leu He Gin Val Ala Gin Met Gly 
30 145 150 155 160 

Val Gin Arg Arg Leu Xaa Glu Pro Ser Pro Lys He Arg Val He Has 
165 170 175 

35 Pro His Gin Ala Trp Pro Ala Trp Met Phe Leu Lys Ser Ser Thr Lys 
180 185 190 

Gin He Thr Ala Xaa Xaa Thr Lys Asp Gly Thr Phe Xaa lie Ser Lys 
195 200 205 

40 

Thr 



<210> 9 

45 <211> 627 

<212> DKA 

<213> Hcmo sapiens 



50 



.20 
:2l 
122 



CDS 

(1) . . (627) 



<220 - 

<22l • inisc_f eature 

55 <222.- (1) . . (3) 

•-223 Xaa = any ammo acid 



- 2 0 

121. 



ruse reature 



BNSDOCID <WO 001885-0 A 3 I A 



WO 00/18890 




PCT/US99/22924 



( i 0 ; . . ( 3 2 ) 

Xa = i = ar.v amino acid 



220 
2vl 



iair c_reature 

a :•;..(] s ) 

Mac. = ar.y amino acid 



10 



mii. c_f ea t ure 
'4 3*5; . . (498) 
Ma a = ar.v amine acid 



• C220> 

15 ■ 2. 2 1 : ■ iui r c f e a ture 

:222 ■ i5!~.*7. . '591) 

'22 3 • Xaa = are/ amino acid 



20 -.221.' raise feature 
•:222 • : 5 C~. . A: 94 ) 
■:."!."! 3.* Xa,: =■- any amine acid 



•:4-'i0 * 9 

25 qat coa ncr. sgc etc c gg 

Xaa Asp Arg iv^a Xaa Val Arc 
I 5 



gcg gec ccg cgc tgc tgg agg ccg gec 
Ala Ala Pro Arg Cys Trp Arg Pre Ala 
I 0 1 5 



4 8 



egg eg: ggg \go act tea arc :ga 
30 Trp Arg Gly Cys Ser Per Thr Arg 
2 0 



cgc tgc act aca ccc tgt ace gcg 
Arg Cys Ser Thr Pro Cys Ser Ala 
25 30 



96 



35 



gga agg tgc c gg gtc ggg cgc acc 
Giy Ar g ays Arg Va l G 1 y Arg Thr 
35 4 0 



ggg act ggt acc acc 
Gly Thr Gly Tar Tar- 



ge a teg acc 
Ala Ser Thr 



: 4 4 



40 



45 



cca ccg tgc tgc egg gcg cgc 
Pro Pro Cys Cys Trp Ala Arg 
50 55 

ctg gta cag gar gag aac gtg 
Leu V a L Gin Asp' Giu Asn Val 



:gt age gga age tag acq cgc cag 19^ 



cys Arg Cy 



Lea Thr Arq 



7 0 



tac gag a eg agg ttc ::t g tgc 
Tyr Giu Thr Arg Pre Lea Cys 



cgc 
Ara 



a a c 



ggg gag arc acc atg aac gag gag 

Gly Val lit? Thr Mat Asn Glu Gla 

7 5 8 0 

tct cca cag gag tag aag aga eta 

Ser Car Gin Giu Trp Lys Arg Leu 



90 



24 0 



'h a 



50 



55 



gga gtc gag :ag cag egg ccc 
Gly Va L Giu Gin Leu Arg Leu 
I 0 0 



acc ttg gac aac 
Thr Leu Asp Am 
115 



etc cag aag gga 



a c a g a a g a c. atg act g g g a c c c c c 

Tar Val Asp Met Thr Gly lie Pro 
10 5 110 

gac caa etc get etc aag tac cag 

Val Gin Phe Ala Leu Lys Tyr Gin 
12a 



336 



teg ctg ggc sag tgt att tac gt 3 
Ser Leu Gly Gin Zys Val Tyr Val 
130 ' 135 



cat tgt aag get ggg cgc tec agg 
His Cys Lys Ala Gly Arg Ser Arg 
14 0 



4 32 
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a g t q c c art at g g t g q c a g c a :a: ctg at t; c a q at; g c a c a a a t g gga 4 i> 0 

Ser Ala Thr Met Val Ala Ala Tyr Leu He Gin Val Ala Gin Met. Gly 

145 I tO 155 160 

5 

-t c c a g agg agg etc; nnn gaq cca teg eee aag at c egg ate at a cat 5 2 3 

Gin Arq Arg Leu Xaa Ciu Pro Ser Pro Lys lie Arg Val lie His 

165 17 3 17 5 

10 cca cat cag gec tag cca g c t t g g atg tt ? tt=i aag agt tec aca aag 57 6 

Pre Hie Gin Ala Trp Pro Ala Trp Met Phe Lej Lys Ser Ser Thr Lys 

130 135 190 

eag at t act gca esq gem aca aag gat gag act t tt. gkc att tea aag 624 

15 Gin He Thr Ala Xaa Xaa Thr Lye Asp Gly Thr Pr.o Xaa He Ser Lys 

195 200 205 



20 



25 -:/:l3 



30 



35 



55 



1 0 > 1 C 
il> 92 8 
DNA 

Homo sapxens 



627 



<220> 
•:J21> CDS 
-:222.> {} ) . . (663) 

* ' 4 0 O.** 10 

tgt tec get cag g-a gag tec tgc ccc tgc ac: cac tec ccs att ccc 4 8 

Gys Ser Ala Gin Ala Glu Ser Cys Pro Gys Thr His Ser ?ri lie Pro 

1 5 10 15 

ggc ccc agg cca tgc ccc agg atg gac tci ctg cag aag cag gac etc 96 
Gly Pro Arg Pro Cys Pro Arg Met Asp Ser Leu Gin Lys Gin Asp Le j 
2 0 2 5 30 

40 egg agg ccc aag ate cat ggg goa gtc cag gca tct ccc tac cag ccg 14 4 
Arg Arg Pro Lys He Has Gly Ala Val Gin Ala Ser Pre Tyr Gin Pro 
3 5 4 0 4 5 

ccc aca ttg get teg ctg cag c gc teg ctg tgg gtc cgt cag get gec 192 
45 Pro Thr Leu Ala Ser Leu Gin Arg Leu Leu Trp Val Arg Gin Ala Ala 

50 5 5 60 

aca ctg aac cat at: gat gag gtc tgg zc :: age etc ttc ctg gga gat 24 0 
Thr Leu Asn His lie Asp Gla Val Trp Pro Ser Leu Phe Leu Gly Asp 
50 65 7 0 7 5 SO 

grg tac gca g:c egg gac aag a g :: aag ct 7 ate cag ctg gga ate acc 2b & 
Ala Tyr Ala Ala Arg Asp Lys Ser Lys Leu He Gin Leu Gly He Thr 

8 5 90 95 

cac gtt gtg aat gee get gca ggs aag tt 7 cag gtg gac. aca ggt gee 326 
His Val Val Asn Ala Ala Ala Gly Lys Phe Gin Val Asp Thr Gly Ala 
100 105 110 
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aaa ttc tac cot gqa atg tc: ctg gag tac tat ggc att gag gcg gac 334 

Lys Phe Tyr Arg Gly Met Ser Lea Glu Tyr Tyr GLy lie Glu Ala Asp 

115 120 125 

5 gac aac ccc ttc ttc gac etc agt gtc tac ttt ctg cct gtt get cga 4 32 

Asp Asn PrD Phe Phe Asp Leu Ser Val Tyr Pne Leu Pro Val Ala Arg 

130 135 14 0 

tac ate cga get gec etc agt gtt c:c caa gac cgc gtg ctg gt a cae 4 80 

10 Tyr lie Ar^ Ala Ala Leu Ser Val Pro Gin Gly Arg Val Leu Val His 
145 150 155 160 

tqt gee atg ggg gta age cgc t r.t g^e aea ctt gtc ctg gee tt c etc 528 

Cys Ala Met Gly Val Ser Arg Ser Ala Thr Leu Val Leu Ala Phe Leu 

15 165 170 175 

atg ate tat gag aac atg acg ctg gta gag gec ate cag acg gtg cag 576 

Met lie Tyr Glu Asn Met Thr Leu Val Glu Ala lie Gin Thr Val Gin 

180 135 190 

20 

gec cae cgc aat ate tge cct aac tea ggc ttc etc egg cag etc ::ag 624 

Ala His Arg Asn lie Gys Pro Asn Ser Gly Phe Leu Arg Gin Leu Gin 

195 200 205 

25 gtt ctg gae aac cga ctg ggg egg gac ac; ggg egg ttc tgatctggca 673 

Val Leu Asp Asn Arg Leu Gly Arg Asp Thr Gly Arg Phe 

210 215 220 



30 



gqeagecagg atccctgac: ettggcecaa eccraccage ctggccctgg gaacagcagg 733 

ctctqctgtt tctagtgac: ctcagatgta aacagcaagt gggggctqag gcagaggcag 793 

gqatagctgg gtggtgacct ettagegggt ggatttccct gacccaattc agagattctt 853 

35 tatgeaaaag tgagttcagt ccatetcata taataaaata ttcantngtc ataaaaaaaa 913 

aaaaaaaaag gegee 928 



40 <210> 11 
<21l:> 221 
<212> PRT 

<213> Homo sapiens 
45 <400> 11 

Cys Ser Ala Gin Ala 31u Ser Cys Pre Cys Thr His Ser Pro He Pre 
1 5 10 15 

Gly Pro Arg Pro Cys Pro Arg Met Asp Ser Leu Gin Lys Gin Asp Leu 
50 2 0 2 5 3 0 

Arg Arg Pro Lys He His Gly Ala Val Glr. Ala Ser Pro Tyr Gin Pro 
3 5 4 0 4 5 

55 Pro Thr Leu Ala Ser Leu Gin Arg Leu Leu Trp Val Arg Gin Ala Ala 

50 55 60 



Thr Leu Asn His He Asp Glu Val Trp Pre. Ser Leu Phe Leu Gly As; 
65 7 0 '75 ' 80 
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Ala Tyr Ala Ala Arc Asp Lys Ser Lys Leu lie- Gin Leu Giy lie Thr 
8 5 9 0 9 5 

5 His Val Vui Asn Ala Ala Ala Giy Lys Pne Gin Val Asp Tnr Gly Ala 
10 0 10: lis 

Lys Phe Tyr Arg Gly Met Ser Leu Glu Tyr Tyr Gly Tie Gi a AJa Asp 
lib 120 12 j 

10 

Asp Asn Pre Phe Phe Asp Leu Ser Val Tyr Phe Leu Pro Val Ala Ar: 
13C 135 140 

Tyr lie Arc Ala Al s Leu Ser Val Pre- Gin Gly Arg Val Lea Val His 
15 145 150 155 161 

Cys hi a Met Gly Val Ser Arg Ser Aid Thr Leu Val Leu Ala Phe Leu 
16 5 17 0 17 5 

20 Met He Tyr Glu Asn Met Thr Leu Val Glu Ala Lie Glu Thr Val Gin 
1BC 185 190 

hi a Has Arg Asn lie Cys Pre Asn Ser Gly Phe Leu Arg Gin Leu Gin 
195 200 205 

25 

Val Leu Asp Asn Arg Leu Giy Arq Asp Thr Gly Arq Phe 
210 215 22 0 

30 <:21G> 12 

<::i.- 663 

«:212.- DMA 

c213> Homo sapiens 

35 <220> 

<221> CDS 

<222-> (1) . . (663) 

<4 00> 12 

40 t gt tec get cag gca gag tec tq: ceo tgc acc cac tec ccc att ccc 4 8 

Cys Ser Ala Gin Ala Glu Ser Cys Pro Cys Thr His Ser Pro lie Pro 

5 10 15 

ggc ccc agg cca tgc ccc agg atg gac tea ctg sag aag cag gac etc- 9 6 
45 Giy Pro Arg Pro Cys Pro Arg Met Asp Ser Leu Gin Lys Gin Asp Leu 
20 ~ 25 30 

egg agg ccc aag ate cat ggg gca gtc cag gca tct ccc cac cag ccg 14 4 
Arg Arg Pro Lys He His Gly Ala Val Gin Ala Ser Pro Tyr Gin Pro 
50 3 5 4 0 4 5 

ccc aca ttg get teg ctg cag eg;: ttg ctg tqg jtz cgt cag get gee 192 

Pro Thr Leu Ala Ser Leu 2ln Arq Leu Leu Trp Val Arq Gin Ala Ala 

50 55 60 

55 

aca ctg aac cat ate gat gag gtc tqg ccc age etc ttc eta gga gat 24 0 

Thr Leu Asn His He Asp Glu Val Trp Pre Ser Leu Phe Leu Gly Asp 

65 70 75 80 
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gcg tac gca gcc egg gac aag ag z aag ctg ate eag ctg gga ate ace 2 38 

Ala Tyr Ala Ala Arg Asp Lys Ser Lys Leu He Gin Lea Gly He Thr 

8 5 90 * 95 

5 cac gtt gtg aat gee get gca gge aag ttc cag gtg ga z aca ggt gcc 336 

His Val Val Asn Ala Ala Ala Gly Lys Phe Gin Val Asp Thr Gly Ala 

100 105 110 

aaa ttc tac cgt gga atg tec ctg gag tae tat gge at t gag gcg gac 33 -i 

10 Lys Phe Tyr Arg Gly Met Ser Leu Glu Tyr Tyr Gly He Glu Ala Asp 

115 12 0 ■ ^ 

gac aac czc ttc ttc gac etc agt gte tae ttt ctg ect gtt get cga 4 32 

Asp Asn Pro Phe Phe Asp Leu Ser Val Tyr Phe Leu ?r ■:> Val Ala Arg 

15 130 * 135 140 

tac ate cga get gee etc agt gtt ccc eaa gge cge gtg ctg gta cac 4 80 

Tyr lie Arg Ala Ala Leu Ser Val Pro Gin Gly Arg Val Leu Val His 

145 150 155 160 

20 

tgt gcc atg ggg gta age cgc tct gee aca ctt gte ctg gcc ttc :tc 528 

Cys Ala Met Gly Val Ser Arg Ser Ala Thr Leu Val Leu Ala Phe Leu 

165 170 175 

25 atg ate tat gag aa; atg acg ctg gta gag gcc ate eag acg gtg cag 57 6 

Met He Tyr Glu Asn Met Thr Leu Val Glu Ala He Gin Thr Val Gin 

180 185 190 

gcc cac cgc aat at: tgc est aac tea gge ttc etc egg cag etc cag 624 

30 Ala His Arg Asn Tie Cys Pro Asn Ser Gly Phe Leu Arg Gin Leu Gin 

195 200 205 

gtt ctg gac aac cga ctg ggg egg gac acg ggg egg ttc 663 

Val Leu Asp Asn Arg Leu Gly Arg Asp Thr Gly Arg Phe 

35 210 215 ' 220 
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Claims 1-22, as far as they relate to "the DNA insert of the plasmid 

deposited with ATCC as Accession Numbers , , , or . ", 

could not be searched since the accession numbers were not disclosed, 
neither in the claims nor in the description. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT) . The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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1. Claims: 1-22 all partly 

An isolated nucleic acid molecule, an isolated polypeptide, 
an antibody, a vector and a host cell and their uses all 
related to the CSAPTP sequences with SEQ ID NOS 1-3. 



2. Claims: 1-22 all partly 

An isolated nucleic acid molecule, an isolated polypeptide, 
an antibody, a vector and a host cell and their uses all 
related to the CSAPTP sequences with SEQ ID NOS 4-6. 
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An isolated nucleic acid molecule, an isolated polypeptide, 
an antibody, a vector and a host cell and their uses all 
related to the CSAPTP sequences with SEQ ID NOS 7-9. 
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An isolated nucleic acid molecule, an isolated polypeptide, 
an antibody, a vector and a host cell and their uses all 
related to the CSAPTP sequences with SEQ ID NOS 10-12. 
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